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A MeGRAW-HILL PUBLICATION DEVOTE TRANSMISSION AND APPLICATION OF ALL THE POWER SERVICES 
? 
ecial section in this issue: 


NOTICE 

my 

No illustrations nor written description could satisfactorily 
cover our new Automatic Hydrovac Dust Handling System. 
That's why we are using no more than the space necessary to 
announce it. . . . In justice to those interested, we feel the 
story must be obtained first-hand. . . . You just push a button 
—that's all. Immediately and at top speed dust is removed 
from one hopper. after another, automatically and with no 
wasted time, regardless of the amount of dust in the various 
hoppers. It will skip over boilers off the line and stop and 
warn you of any extraordinary conditions.. . It’s fool-proof 
and after our explanation, you will agree that it is more than 
a sound investment. May our representative give you this 
first-hand account?...The Allen-Sherman-Hoff Co.,227 S. 15th 
St.,Philadelphia 2,Pa. Representatives in most principal cities. 


which are consolidated ‘'Science and Industry," "The Engineer Review,"' ''The Engineer,"' and Stationary Engineer''), A ril 1947, 
Vol. 5), No. Bo) Published none with an additional Directory number in December. McGraw-Hill Publishing Company, Inc. Publication office, 99-129 Nor 


away. ~ YX. orial and cutive offices. 330 West 42nd Street, New York 18, N. Y. Entered as second class matter August 25, 1934, 2 
Albany, NW. Y. es the act March } in USA. Tat least ten days for change of address. All communications about subscripti ions 
should be addressed to the Director of Power, 390 West 4nd Street, New York 18, N. Y. Subscription rates—U. S$. and U. S. Possessions 
for one , 38 for two years. SOc per copy. i, Se for one year, for two years. Pan American, $10 for one year, $16 for two years. Al! othe 
Countries for one year, $25 for tee oi years. 
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Good Planning with 
Good Equipment Pays Off 
at The Rath Packing Co. 


@ Fifty tons of coal per hour can 
be unloaded from railroad cars, 
crushed to size, then elevated and 
distributed throughout the length 
of the main bunker by the two 
Link-Belt belt conveyors and Peck 
Carrier shown in these views. Satis- 
factory performance of this equip- 
ment results not alone from its 
advanced design and quality con- 
struction but also from the experi- 
ence and careful planning that 
determined its selection and layout. 

Link-Belt Company can supply 
from its broad line, every type of 
conveyor, elevator, feeder and 
power transmission machinery, to- 
gether with unbiased counsel based 
on the broadest experience with 


every type of industry. 


LINK-BELT COMPANY 
Chicago 9, Indianapolis 6, 
Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, 


Toronto 8. 10,577 | COAL AND 


Offices in Principal Cities. 
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Carrier includes 
Herring- 
bone gear speed 
reducer and L-B 
Silverstreak silent 
chain drive. This 
carrier receives 
coal as discharged 
from crusher in 
basement of plant 
and elevates it to 
top of boiler house. 
See upper left 
hand illustration. 


t Drive of Peck 


COAL 
HANDLING 


At top of boiler house, Peck Carrier discharges to L-B belt 
conveyor, which distributes coal in main bunker by means of 
self propelled tripper. 


Below track hopper, reciprocating feeder and belt con- 
veyor to carry coal to crusher. 


ASHES HANDLING EQUIPMENT | 
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... 9LNCE "WAY BEFORE 


Win the opening of Pearl Street Station in 
1882, Thomas A. Edison ushered in a new idea 
in commercial lighting—with steam supplied 
by B&W boilers. B&W was the logical place 
for Mr. Edison to turn for his boilers. Years 
before, Babcock & Wilcox had ushered in 
another era in safe, cfficient steam generation 
— already had considerable experience with 
boilers of the type that would best meet the 
requirements of the new lighting plant. 

Since then B&W has never outgrown its 
original habit of advanced thinking—of hav- 
ing new ideas—of pioneering developments 
that steadily raised the standards of boiler 
making and operation. 


Progress in steam generation since Pearl Street 
days is typified in two million-pound-per-hour 
B&W boilers of this design recently installed at. 
Hell Gate Station, New York City. 
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THE BABCOCK & WILCOX 60., 
30 Cortlandt Street, Hew York. 
Gentlemen: 


Mame required ow Front 


h. 
Desceiption of Fuel tobe wed Prov 4 


Safety Valve to Clow at tbo. pressure (90 {6s. unless otherwise ordered). 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . ... Water-Cooled Furnaces . . . Super- 
heaters . . . Economizers ... . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifyel Burners . . . Seamless and Welded Tubes 
and Pipe . . . Refractories . . . Process Equipment. 
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Edison’s original Pearl Street Station included 
four 216 hp. B&W boilers of the type shown 
below. 


Facsimile of order from Mr. Edison for B&W 
boilers for his Sunbury, Pa., plant — the first 
central lighting station to employ the three- 
wire system. 


BABCOC. 


f 
2. 
ion, 
hy 
An 
3 
®COcK « WItcox co. 
Centra, OFFICES: a5 UBER 
TY ST, New YORK 6, 
5 4 
= 


- 
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before large motors 


s A standardized line of welded all-steel construction; ratings 150 
j , | ae to 1000 hp, four to fourteen poles; drip-proof splash-proof, pipe 
| base-ventilated, forced-ventilated, sleeve bearings* with 


these features: 


spit sleeve bearings 


bearings easily removable for inspection 
1 or replacement 
3 (ere steel bearing bracket 


EY Adjustable steel conduit box 


| Directed ventilation 


Non-cracking feet 


Bulletin on request 


*Also available with anti-friction bearings. 


ELLIOTT COMPANY 


Electric Power Department, RIDGWAY, PA. 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. * SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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OPERATION 


| DIAMOND Model IR Short Retracting Soot Blowers 


TRAE 


ELECTRIC 
OPERATION 


MANUAL 
OPERATION 


AIR 
OPERATION 


For cleaning either furnace walls or boiler heating surfaces where gas temperatures exceed limit for permanently 
installed units. Equally applicable to compressed air or steam as cleaning medium. Important advantages include:* 
positive poppet type valve, 12 . travel, no lubrication, 360° blowing without additional advance of nozzle, simple, etc. 


DIAMOND Model Automatic Air Puff Soot Blowers 


Cleans heating surfaces by series of compressed air 
puffs delivered through standard multiple nozzle blowing time and sequence. Just a 
blowing element. Spreading cleaning cycle over “twist of the wrist” to open valve . 
longer time permits smaller compressor and receiver controller does rest. Automatic control 
. -. also eliminates stack discharge nuisance. assures correct boiler cleaning. 


Master controller automatically controls 


DIAMOND Telescopic Retracting Soot Blowers 


Used where insufficient clear space outside boiler will permanently installed units. Standard 16’ travel re- 
not permit installation of Model IK retracting blower quires approximately 12’ clear space outside boiler; 
for cleaning surfaces inaccessible to short retracting special travels up to 20". Uses air or steam as Gearing 
blower and where gas temperatures are too hot for medium. : 


DIAMOND POWER SPECIALTY CORP. 
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REQUIRES THE SELECTION OF SOOT BLOWERS THAT 
“EXACTLY SUIT YOUR INDIVIDUAL REQUIREMENTS 


DIAMOND Model IK Long Retracting Soot Blowers 


ELECTRIC OPERATION . 


Use steam or air to clean surfaces inaccessible to Model IR short retracting 
type and where gas temperatures are too hot for permanently installed soot 
blowers. Three standard sizes have travels of 10’, 12’ and 16’; also special 
travels up to 20’. Clear space outside setting approximately 4’ plus travel. 


FOR AUTOMATIC 
SEQUENTIAL SOOT BLOWING | 


Correct cleaning is always 
assured and labor is saved. 
“Human element” is elimi- 
nated as operator nor- 
mally only presses start 
button or opens master 
control valve. Each blower 
unit must operate in correct 
sequence and at right DIAMOND ELECTRIC 
speed every time. No 

blower can be overlooked - CONTROL PANEL. 
or incorrectly operated. Labor 
is saved because no need for 
attendant to warm up piping, 
drain it, and then operate each 
blower unit manually. Blower 
grouping can sectionalize heating 
surface into zones to maintain 
normal heat absorption by dif- 
ferent frequency of group oper- 
ation. System can be completely 
air or electric operated and con- 
trolled . .. or combination of both. 


MANUAL 
OPERATION 


Uses steam as cleaning medi- 
um through multiple nozzle 
blowing element permanently 
installed inside setting. “Auto- 
matic Valved” requiring only 
one continuous operation to 
open and close valve in head 
and simultaneously rotate 
element. Other important fea- 
tures: adjustable pressure con- 
trol unit, clockwise or counter- ™ 
: ‘ 
sioce ssa 360 AIR OPERATION DIAMOND AIR CONTROL PANEL 


DETROI 
31, MICH. 


9 
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| AIR OPERATION = 
DIAMOND Model G9B Soot Blower ; 
= 
ELECTRIC OPERATION : 7 
DIAMOND SPECIALTY LIMITED Windsor, Ontario 


BAILEY BOILER BOARD on 375,000 Ib. per hr. pulverized coal fired unit. 
Combustion and Three-element Feed Water Controls originate at this board 
from Bailey Meters which accurately measure Steam Pressure, Steam Flow, 
Air Flow, Draft, Feed Water Flow and Drum Water Level. The metering 
equipment includes Bailey Pyrotron Electronic Resistance Thermometer units 
to record feed water temperature, steam temperature, and coal-air tempera- 
ture at each mill, 


HEATER DRAIN CONTROL. Bailey Level Controller and relays regu- 

late drain valves to maintain the desired high pressure drainer level. late raw coal feed and coal-air output from a Riley Atrite 
Pulverizer in accordance with boiler load demand as meas- 
ured by the Bailey Master Steam Pressure Controller. 


PULVERIZER CONTROL. These Bailey Control Drives regu- 
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* 
| Bailey Controls at Williamsburg Station of Pennsylvania json Co. | 
help operators to secure Safety, Economy and Continuity of Service F 


TURBINE BOARD. A Bailey Three-element System of condensate 
mam control originates at this board from the first three recording meters 
mem which measure: (1) Total flow output from high pressure boiler feed 
{ pumps, (2) Condensate flow to No. 1 Heater, (3) Level in No. 3 Heater. 
The fourth meter records and integrates steam flow to the high pres- 
sure turbine and a fifth meter records pressure and temperature of 

| desuperheated steam. 


FORCED DRAFT FAN CONTROL. Bailey Control Drives 
position inlet vanes to supply air for combustion in accord- 
ance with the requirements established by the Master 
Steam Pressure Controller and the Bailey Boiler Meter. 


ove: 


BAILEY THREE-ELEMENT FEED WATER CONTROL VALVE. This 
powerful valve regulates feed water input to the boiler so that it 
equals steam output and maintains a safe drum level at all times. 


Control impulses originate from the accurate measurements of Bailey 
Meters on the Boiler Board. 


All photos by the courtesy of Burns & Roe, Inc. For more information INDUCED DRAFT FAN CONTROL. Bailey Control Drive and 
On coordinated Boiler Control Systems, such as installed at the Valves regulate the induced draft damper and the hydraulic 
Williamsburg Station, ask for Bulletin 15-C. coupling fan speed control to maintain the desired furnace draft. 


A-96 


AILEY METER COM PANY comsustion PRESSURE 


LEVEL 
036 IVANHOE ROAD CLEVELAND 10. OHIO FEED WATER LIQUID 


UMPS 
Controls Plants TEMPERATURE ° 
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4 Tune in... 
TEXACO STAR THEATRE 
presents the NEW 
TONY MARTIN SHOW 
; every Sunday night. 
2 See newspaper for time 
4 and station, 
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STEAM CYLINDER OILS 


FOR EVERY STEAM CONDITION 
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avenger LUBRICATION means efficient steam engine 


operation. Whether your engines are old or new... what- 


"ever your steam conditions ...there is a Texaco steam cylinder 


oil recommended to give you the utmost in power output 
with the greatest steam economy. 

Texaco steam cylinder oils atomize completely and adhere 
to cylinder walls... protect vital parts against wear... keep 
rings steam-tight...help your engines develop maximum 
power per pound of steam. For these reasons, operators 
everywhere use Texaco. 

Texaco Lubrication Engineering Service will gladly help 
you select —and use properly —the right oil to give you the 
best steam engine performance. Just call the nearest of the 
more than 2300 Texaco distributing plants in the 48 States, 
or write The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 
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continue to cover 
the entire range 
of capacity, 
pressure 
2 and temperature 
requirements 


The two units shown on the opposite page represent 
the “large” and “small” insofar as steam capacity is con- 
cerned of the C-E Units ordered by utilities during 1946. 

Geographically the installations will be well distrib- 
uted over 20 states representing all sections of the coun- 
try and indicative of the wide variety of fuels to be used. 


Operating conditions may be summarized as follows: 


CAPACITIES 
The column chart (above) — covering only units above 
250,000 Ib capacity — shows how completely the 1946 C-E 
Units span the range of modern utility requirements. The 


Range of capacities of the 
larger C-E units purchased by 
utilities during 1946. Each 
column represents the actual 
design capacity of one or 
more nits. 


LB OF STEAM PER HR 


- 


number of units is considerably greater than that shown 
by the chart, as individual columns represent from one to 
six units and all increments of capacity are not included. 


TEMPERATURES 
A new high was established in 1946 with the purchase of 
3 duplicate C-E units designed for a total steam tempera- 
ture of 1050 F. Of the units above 250,000 Ib capacity, 
more than 90% are designed for temperatures from 
900 F up. 
PRESSURES 

Design pressures range up to 1800 psi. All but one of 
the larger units (above 250,000 Ib capacity) are for pres- 


STION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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The unit shown above is representative of the smaller C-E 
Units not shown on the capacity chart, which range in size 
down to 50,000 Ib of steam per hr. The unit illustrated, one of 
two on this ‘order, i is virtually a duplicate of two others installed 
for the same company in 1938. Capacity — 160,000 Ib of steam 
per hr; Design Pressure - 725 psi; Total Steam ‘Temp. — 835 F. 

At the right is shown a million-lb unit typical of two such 
units purchased by the same company ‘during 1946. Capacity — 

1,000,000 Ib of steam per hr; Design Pressure — 1800 psi; Total 
» Steam Temp. — 955 F. 


~ 


sures above 900 psi and 40% are for pressures of 1400 psi 
and above. 


FIRING 
Virtually all of the units in the size range covered by the 
chart are pulverized coal fired using vertically-adjustable, 
tangential burners — C-E’s service-proved answer to the 
problem of superheat temperature control. Most of these 
units are equipped to use oil as an alternate fuel. 


Repeat orders continue to represent by far the major por- 
tion of Combustion Engineering's contracts for utility in- 
stallations — about 80% in 1946, B-115 


ENGINEERING 


200 MADISON AVENUE 
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FOR SIMPLIFIED PLANT-DISTRIBUTION 


a / 


a 
f 
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ELIMINATES CONDUIT, PULL BOXES, FANCY 


You can install power cable in your plant for either primary or sec- 
ondary circuits that need no conduit, pull boxes, or detailed circuit layout. 
Use of G-E No. 1799 Varnished-cambric Interlocked-armor Cable makes 
possible a simplified system that is easily re-used in changed circuits, is 
quicker to install, costs less money, and results in higher machine output 
than conduit systems. 

This cable is self-protected by its flexible steel armor. It can easily 
be bent around beams and other obstructions, frequently requiring only a 
one-line diagram as an installation guide. The saving in materials and 
labor frequently cuts the total cost to less than half the expense of a con- 
duit system. In addition, high salvage value cuts the cost of circuit changes 
to meet varying load conditions, and improved voltage regulation due to 
closer spacing of conductors increases machine output. 

For more information on interlocked-armor cable, call your nearest 
G-E representative for Bulletin GEA-4507, or write to General Electric 
Company, Apparatus Department, Schenectady 5, N. Y. 


Interlocked Armor is one of six 
modern cables mass produced and 
authorized for warehouse stock. 
Standard designs permit quicker de- 
livery and a lower price than special 
types. Each offers advantages in its 
recommended applications. 


CORONOL*-GEOPRENE 


For high-voltage power distribution. 
Has superior resistance to heat, corona, 
and aging. Bulletin GEA-1788. 


VERSATOL*-GEOPRENE 


For low-voltage distribution and branch 
circuit wiring to motors and controls. 
Resists wear and heat aging. H.B.1240, 
p. 3. 
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FLAMENOL* 


For low-voltage wiring. Its chemically 
inert insulation resists water, cutting 
oils, acids, and alkalies, and is flame 
resistant. Bulletin GEA-4352. 


VARNISHED-CAMBRIC LEADED 


For high-voltage feeders, distribution 
in underground ducts. Ideal for heavy 
loads in wet locations. Bulletin GEA- 
2623. 


GEOPRENE PORTABLE 


For power to portable shovels, pumps, 
construction machinery where resist- 
ance to rough handling and excessive 
flexing is needed. H.B.1261. 
*Trademark reg. U.S. Patent Office 
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CIRCUITS 


CABLE 


CIRCUIT LAYOUTS 


PAUL WILLIAMSON, 
Chief Engineer, Woolrich Woolen Mills, says, 


“I'd say it takes about a third as many man-hours 
to install G-E interlocked as it does to put up a 
conduit job. That’s because interlocked is lighter 
weight, takes less space, and is flexible and easier 
to handle... 


“Last summer our crew put in a complete installa- 


tion of 512 feet in three and one-half hours! 
What's more, it’s a. good-looking, neat job, and 
there to stay.” 


— 
— 
& 
wand 4 
502-64-1200 
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NO. 2 OF A SERIES... 


See JANUARY “POWER” fox 


SHADOW WALLS 


description of 
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High operating efficiency 
dependent upon rapid combustion- 
made possible by 
fine pulverization 


with KVS Air-Swept Tube Mill 


. .. operation depends on air passing through 
mill floating out superfine carbureted product... 
... preheated air in desired quantities is drawn 
through mill from inlet end by a variable speed 
fan, removing only the impalpable powder, 
thus controlling fineness of product. . . 

. .. inasmuch as coal is ground in air, a carbu- 
reted fuel is prepared, enabling oxygen and 
carbon to combine for infinitely quicker true 
radiant combustion .. . 

. . « moisture in coal is absorbed by current of 
hot air passing through mill, making possible 
grinding of coal containing from 5 to 15% 
moisture without the use of a dryer and assur- 
ing direct firing without storage bins... 

... collecting fines by air and perfect mixing 
with air provide in effect a highly combustible 
gas for delivery to combustion chamber . . . 
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PARK AVENUE 
FACTORIES: DANVILLE, PA. 
CANADA + ENGLAND FRANCE + AUSTRALIA 


We have dozens of Air Swept Tube Mills on order, and thou- 
sands in operation, because they have proved over the years 
to be the most dependable machine for fine pulverization. This 
system is outstanding because it assures continuity of opera- 
tion, year after year, with superfine, air floated coal. 

KVS offers a complete service in design, building, and erect- 
ing complete plants under one responsibility. KVS engineers 
are available for consultation on your requirements. 


Ask for a copy of 97-page Engineering Bulletin No. 44-B. 


. . . tramp iron and similar foreign substances 
cannot damage KVS Air Swept Tube Mill but in- 
stead acts as grist and actually helps grind coal 
in the same manner as the Herculite balls .. . 
. slow speed, XX Herculite liners and ball 
charge, along with long range availibility as- 
sure exceptionally low operating costs... 
. .. a continuous, dependable supply of super- 
fine pulverized coal is assured regardless of 
quality of coal available. 

All other components of KVS Steam Gen- 
erating Units are engineered to meet specific 
operating conditions on available fuels in 
order to assure the maxi- 
mum in operating effi- 
ciency and economy at (am 
all boiler ratings. : 


NEW YORK 146, N. Y. 


Air Floated 
pulverized 
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The steam generating capacity 
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Steam Capacity 
Efficiency 


=] 


500,000 |b. per hour 


88.50 per cent 


Every dollar you spend for fuel is a 
financial transaction with a potential 


return of so much steam. 


There is just so much heat available in 
the fuel you buy. The problem is to trans- 
fer as much of this heat into steam as mod- 


ern engineering is capable of doing. 


| 


(i) 


Steam Capacity . . . 77,500 lb. per hour 
Efficiency. . . . . 85 percent 


7 
| 
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Look at the table and see how near 
Foster Wheeler can bring you toward 
realizing a dollar’s worth of steam for a 
dollar’s worth of fuel. Then look to a 
leader when you are ready to install a 
new steam generating unit in your plant. 
Foster Wheeler Corporation 
165 Broadway, New York 6, New York. 


NUMBER CAPACITY 
OF UNITS LB. PER HOUR 


PER CENT 
EFFICIENCY 


86.04 


83.07. (gas) 
87.55 (oil) 


85.18 


85.11 


86.89. 


84.81 


88.50 


Steam Capacity . . . 75,000 lb. per hour 
Efficiency. . . . . . 85 percent 


88.40 


87.05 


83.80 


84.24 


86.88. 


82.17 


85. 


| 600000 | 
| 500,000 | 
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BOILER CONTROLS INSTRUMENTS PROCESS CONTROLS 


The Republic Flow Meters Co. offers 
a complete manufacturing and engi- 
neering service in the field of 
measurement and control. We will 
be glad to co-operate with you in 
the solution of any metering or 
control problem, whether it involves 
a single instrument or the automatic 


BOILER CONTROLS 
For All Types of Boilers 


Republic offers a centralized, auto- 
matic system for controlling steam 
pressure, combustion, furnace pres- 
sure, excess pressure, boiler water 
level, etc. 

Automatically regulates the fuel and 
air imput to a boiler in measured 
proportions and in a fixed ratio for 
the entire load range. Available for 
all sizes of boilers and all types of 
fuel firing. 


BOILER METERS 
Record Steam Flow—Air Flow 


The Republic boiler meter records 
simultaneously on one chart the steam 
flow from the boiler and the rate of 
air flow to the furnace for combustion. 


The air flow pen is adjusted to record 
coincident with the steam flow pen 
when the furnace is receiving the 
proper amount of air for maximum 
combustion efficiency. 


control of an entire process or plant. 


Republic engineers, in co-operation 
with your own engineers, will be glad 
to study your problem and make 
recommendations as to the most prac- 
tical solution. Your inquiries will 
involve no obligation on your part. 


FLOW METERS 
Electrical and Mechanical 


Republic electrical type remote 
reading flow meters are available for 
measuring the flow of all types of 
liquids and gases. Meter bodies are 
built for line pressures up to 10,000 
p.s.i. and for all ranges of differen- 
tial pressures. 


Mechanical ring-balance meters are 
built for static pressures up to 2500 
p.s.i. and to operate on differentials 
as low as 3 in. of water. 


PNEUMATIC TRANSMITTERS 
For Measurement and Control 


Republic pneumatic transmitters are 
devices for converting process vari- 
ables, such as flow, liquid level, 
pressure or liquid density, into air 
pressures which vary proportionally 
with the process variables. 


These air pressures can be used as 
the measuring impulse for the actua- 
tion of an automatic controller or a 
direct reading recorder. 


REPUBLIC FLOW METERS CO. 
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REGULATORS 


Pneumatic and Hydraulic 


Republic pneumatic or hydraulic type 
regulators are supplied for the auto- 
matic control of pressure, rate of flow, 
speed of rotation, liquid level, or the 
proportioning of two pressures, flows, 
etc., in a fixed ratio. 


They measure the quantities they 
control regardless of the application. 
They can be made sensitive to changes 
of less than 0.002 in. of water. 


WRITE FOR YOUR COPY 
of Our Condensed Catalog on 
Instruments and Controls 


VALVES 
Regulating—Pressure Reducing 


All Republic valves are engineered 
to the specific job on which they are 
used. Cylinder operated valves are 
available in sizes from 3 in. to 24 in. 
Hand operated valves in sizes from 
1 in. to 8 in. Lever operated valves 
in sizes up to 16 in. 


Republic valves are built in all 
pressure standards—both flanged and 
welded ends. Streamlined flowthrough 
parts virtually eliminates erosion. 


DESUPERHEATERS 


For All Requirements 


Republic desuperheaters are built to 
meet your specific requirements. 
Whatever your plant conditions, you 
can obtain the necessary operating 
flexibility and accurate regulation of 
steam temperaturewith rugged, simply- 
controlled Republic desuperheaters. 


These are of the venturi type with 


ratio control, the steam atomizing type 
and the mechanical atomizing type. 


i 23° 
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Yarway Hi-Lo 
Alarm Water Column 
with Flat Glass Gage 


Alarm mechanism uses balanced solid 
weights and operates on the displacement 
principle to give instant, positive warning 
of dangerous changes from normal water 
level. Flat glass pressure-sealed gage insert 
is mica protected and has spring cushion 
which prevents excessive strain on glass. 
Types for pressures to 1500 psi. See 
Bulletin WG-18 10. 


Yarway Remote Boiler 
Water Level Indicator 


Brings hard-to-see overhead gage readings 
down to eye level, on instrument panel or 
any other convenient location. Always 
accurate because it’s operated by the boiler 
water itself. Indicating mechanism is never 
under pressure. There are no stuffing boxes. 
Action is instant, constant and practically 
frictionless. Moderate in cost...easy to 
install. See Bulletin WG-1821. 


More and more plants today are insisting on 
Yarway 3-way boiler trim—columns and gages, 
remote boiler water level indicators and blow-off 
valves. It’s sound practice, too, because it adds up 
to good boiler protection. 


Yarway blow-off valves are standard equipment 
in more than 12,000 boiler plants today . . . and 
plant engineers are obtaining the same dependable, 
trouble-free service from other Yarway boiler trim, 
shown above. 


Boilers are costly investments. Protect them with 
Yarway Boiler Trim. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
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r Yarway Unit Tandem 
Blow-Off Valves 


is For pressures to 2500 psi. Used for blowing or for draining and 
J sealing. Combines the famous Yarway balanced sliding plunger 
id Seatless Valve and a specially-designed Hard-Seat Valve ina single 
7 one-piece forged steel body. See Bulletin B-432. For other Yarway 
fc Blow-Off Valves suitable to lower pressures, see Bulletin B-424. 
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Four separate installations of modern Republic 

ELECTRUNITE Boiler Tubes have been made in 

this steam generating plant (see arrow) which serves 

the Plastics Division of Celanese Corporation of 
America in Newark, New Jersey. 
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REPEAT ORDERS PROVE ELECTRUNITE TUBES 
MEET EVERY SERVICE REQUIREMENT IN LARGE 
INDUSTRIAL STEAM GENERATING PLANT 


EPUBLIC ELECTRUNITE Boiler Tubes 

are a familiar product to the engineers 
in the modern steam generating plant at 
Celanese Corporation of America’s Plastics 
Division in Newark, New Jersey. 


ELECTRUNITE Tubes first were installed at 
this plant in 1936. Subsequent additional in- 
stallations in 1936, 1939 and 1945 all attest to 
the ease of installation and top performance 
of the original order. 


Before specifying tubes for your new or pres- 
ent boiler equipment, consider these facts: 


ELECTRUNITE Boiler Tubes are your best bet 
for fast, easy installation, because they’re always 
uniform in diameter, wall thickness and round- 
ness . . . and because a special process of full 
normalizing assures highest ductility through- 
out the entire length of every tube. 


ELECTRUNITE Boiler Tubes stand up in 
severe service because they are free from cor- 
rosion-inviting scale and scale pits . . . with 
strength and soundness assured by rigorous 
inspection and hydrostatic testing in excess of 
code requirements. 


Like more information? Write to: 
REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION ¢ CLEVELAND 8, OHIO Smooth, fast rolling-in is an inherent characteristic of 
Export Department: Chrysler Building, New York 17, N. Y. highly ductile Republic ELECTRUNITE Boiler Tubes. 
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DIFFERENTIAL MASTER SENDER 
Yo CONTROLS AIR IN ACCORDANCE 
( WITH STEAM FLOW FROM BOILER. 
| TOTALIZING RELAY RESPONDS 
| TO COMBINED HEAT INPUT OF 
AND GAS 
LJ | 
MASTER SENOER CONTROLS | 
FUEL INPUT IN ACCORDANCE ' 
WITH STEAM DEMAND. 
Ou 
OIL CONTROL 


PRESSURE REGULATOR OPENS 
VALVE WHEN PRESSURE IN MAIN 


GAS CONTROL GAS FLOW METERING UNIT 
VALVE REDUCES Oil. PROPORTIONATELY 


AS GAS FLOW INCREASES. 


The original boiler installation in a midwest re- 
finery was made with the expectation that fuel oil 
only would be fired. Later plant changes made it 
desirable to use waste refinery gas whenever it 
might be available. 


The nature of the gas supply made it necessary to 
provide for using either fuel or both fuels together 


in any proportion. 


This was accomplished simply and inexpensively 
by converting the existing Hagan Combustion Con- 


trol System to the Differential Master type. 


and always 


Gas is admitted whenever the pressure in the 
supply line is above a predetermined point, and 
fuel oil is reduced by a corresponding amount. 
Steam pressure is kept constant in spite of fluctuat- 


ing loads and varying proportions of fuels. 


The Differential Master totalizes the heat input 
of the two fuels by measuring the steam flow from 
the boiler and regulates the air supply accordingly, 


thus maintaining proper combustion conditions. 


The whole procedure is direct, instant, automatic. 


There is no approximate adjustment to be 
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AIR FLOW CONTROL 


REGULATES UPTAKE ~ 


OAMPER. 


UPTAKE DAMPER 


FORCEO DRAFT 
DAMPER CONTROL ORAFT. 


FURNACE DRAFT REGULATOR 
CONTROLS FORCED DRAFT TO 
MAINTAIN CONSTANT FURNACE 


any combination 
the proper air-fuel 


corrected by a lagging corrector system... 
and no attention from the boiler operator is 


required. 


This installation is an excellent illustration of the 
basic principles of the Hagan Differential Master 
method—control of rate of fuel feed in accordance 


with steam demand, and control of air in accordance 


with B.t.u. input by utilizing the boiler unit itself 
as a calorimeter. In the past five years the Differen- 
tial Master method has been successfully applied in 
dozens of plants, using oil, coal and various types 


of gas, singly or in varying combinations. 


Our engineers will be glad to discuss the advantages 


of a similar installation in your plant. 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 


COMBUSTION CONTROL 
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Continuous trouble with uneven secondary air distri- 
bution, in four large water wall equipped boiler fur- 
naces was this operator’s plight. 


With ten air nozzles each in the front and rear walls, 
finger-like slag formed on the clay brick immediately 
above these openings. The air streams were deflected, 
preventing uniformly distributed secondary air. Fuel 
burned unevenly. Costly shutdowns and lowered fuel 
efficiency resulted. 
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Installing three courses of CARBOFRAX silicon car- 
bide brick over the air jets, as shown in the illustra- 
tion, provided the solution to this problem. Clinkers 
find no anchorage on the smooth surface of the 
hard, dense CARBOFRAX brickwork. Any slag that 
accumulates drops off of its own weight. Improved 
fuel combustion, more continuous on-line service and 
reduced operating costs have been secured. 


Only one of many examples, this experience pro¥es 
the ability of CARBOFRAX brick to 
overcome troublesome conditions. 
Investigate their possibilities for use 
in your boiler furnaces. A post card 
to Department G-47 will bring a 


Perth Amboy, New Jersey. 


By CARBORUNDUM 


TRADE MARK 


"Carborundum”’ and "'Carbofrax’’ are registered trademarks which indicate manufacture by The Carborundum Company 


prompt response. The Carborundum — 
Company, Refractories Division, © 
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SUN JOB PROVED’ PRODUCTS CUT COSTS, 
SPEED PRODUCTION, IMPROVE QUALITY 


Proof of the value of any industrial product lies in the ex- 
perience that practical men have had with it. Sun products 
have been “‘Job Proved" in the lubrication of almost every 
type of mining, manufacturing, power and transportation 
equipment . . . in refrigeration and air-conditioning . . . in 
metal cutting, tempering and quenching . . . in the process- 
ing of textile fibers, leather, natural and synthetic rubbers 


. .. in the impregnation of electrical, electronic, and pack- 


To help you find solutions to problems in any of these fields, 
Sun Oil Company offers a wide selection of *‘Job Proved” 
petroleum products, plus the experience of Sun Engineers. 
Their know-how and detailed product information are yours 
for the asking, without obligation. Telephone your local Sun 
office, or write Dept. P-4.. . 


SUN OIL COMPANY 


Philadelphia 3, Pa. 


aging materials of various kinds. 


SUN INDUSTRIAL OILS 


SOLNUS OLS — Well-refined straight mineral 
oils. Stand up under hard use for long periods 
of time. Recommended for use in the machine 
tool industry, in air compressors, certain types 
of Diesels, etc. 


SUNVIS OM%S—Are in the same category as 
Soinus Oils with the difference that, in addi- 
tion, they meet practically all paraffinic tnd 
high V.1. olf specifications. 


OCNUS O1LS—tow carbon-content oils, con- 
taining an additive which minimizes oxidation 
and gives detergency. Ideal lubricants for in- 
ternal combustion engines subjected to con- 
tinuous heavy loads under the most adverse 
operating conditions. 


DYNAVIS OfLS—tLow pour point inhibited 
oils which help prevent formation of harmful 
corrosive and sludge-forming acids. Well-suited 
for engines fitted with alloy bearings and op- 
erated at high temperatures. 


SUNTAC O1S— 100% petroleum products 
which have been treated to increase their ad- 
hesiveness. Recommended for general lubrica- 
tion in all industries where sudden shocks and 
reversal of loads take place. These oils cling 
to the parts to be lubricated. 


CIRCO OMLS— Used for general lubrication of 
industrial machinery when straight mineral oils 
ore required. 


SUNISO REFRIGERATION OILS—Hove ex- 
tremely low pour points and long life stability 
characteristics. Initially neutral and resistant to 
formation of detrimental acids under service 
conditions. The most outstanding oils in the 
refrigerating and air-conditioning fields. 


“JOB PROVED" 


STEAM CYLINDER OILS—High flash and fire 
point lubricants for either saturated or super- 
heated steam conditions and for worm gear 
speed reduction units. 


SUN CAR JOURNAL OILS—Dork oils meet- 
ing A.A.R. Specifications. For use on railroad 
cars and waste-packed bearings of railroad 
equipment. 


SUN DELAWARE OILS — Dork oils for gen- 
eral lubrication on older type _ industrial 
machinery. 


SUNOCO WAY LUBRICANT—Has good 
metal-wetting and adhesive properties, ample 
viscosity and E.P. qualities. For use on table- 
ways, as it eliminates chatter and scoring .. . 
resists corrosion. 


SUN MARINE ENGINE OILS—Compounded 
with special emulsifying agents in order to pro- 
vide adhesion to and lubrication of working 
parts in the presence of water. For the lubri- 
cation of bearings, eccentrics, cross-heads and 
various other parts of steam engines. 


ROCK DRILL Ol —Heavy-duty adhesive type 
oil. For use in jack-hammers, stopers and drift- 
ers on heavy-duty mining operations. 


SUNVIS 900 SERIES TURBINE OILS—High 
V.1., predominantly paraffinic oils, of 
form O°F. pour points, containing additives 
to give high oxidation stability and corrosion 
resistance under practical operating conditions. 
Modern oils for turbine and hydraulic systems. 


SUN INDUSTRIAL 
GREASES 


SUN CUP GREASES—Water resistant. For 
grease cup and grease gun application when 
the service is not severe. 


PETROLEUM PRODUCTS FOR INDUSTRY 


SUN GUN GREASES—Smooth greases made 
with medium viscosity oil. Stable under pres- 
sure in power guns or booster guns. 


ADHESIVE PRESSURE GREASES—Won't drip 
or splash and are excellent lubricants for open 
gear applications. 


SUN DARK PRESSURE-SYSTEM GREASES — 
For power-driven central grease lubricating 
systems in heavy industries. Can also be used 
as a “medium cup grease." 


SUN MINE CAR GREASES— Available in sev- 
eral grades. Suitable for both anti-friction 
bearings and plain bearing cavity-type wheels. 


SUN ROLLER BEARING GREASES—For use 
on electric motors and generators and other 
high-temperature machinery equipped with 
ball or roller bearings. 


SUN GEAR COMPOUNDS—Black adhesive 
open gear compounds and wire cable greases. 
Recommended for open gears on metalwork- 
ing power presses, mining machinery, old re- 
duction mills, crushers, pump gears, etc. 


SUN MINING MACHINE LUBRICANT — Semi- 
fluid. For use where a light but adhesive type 
grease is required. Free from separation or 
decomposition. 


SUNOCO TRACTOR ROLLER COMPOUND— 
For miscellaneous parts of caterpillar or 
crawler-type tracks. Provides good lubrication 
with exceptional sealing qualities. 


SUN METALWORKING 
OILS 


SUNICUT — Straight or non-emulsifiable trans- 
parent cutting oils. Recommended for auto- 
matic screw machines and for heavy-duty ma- 
chining operations. 
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SUNOCO EMULSIFYING CUTTING OIL—A 
self-emulsifying oil which produces a stable 
white emulsion when mixed with water. Sunoco 
is an efficient and economical cooling and 
lubricating medium for turning, milling, drill- 
ing, and other metalworking operations on 
both ferrous and non-ferrous metals. It is also 
an excellent grinding coolant. 


SUN QUENCHING OILS—Specially refined 
oils designed to develop maximum physical 
properties in a wide variety of steels. 


SUN TEMPERING OILS — Specially refined oils 
for tempering steel up to 550°F. Due to their 
low carbon content and stability under heat, 
these oils have an unusually long service life. 


SUN ROLLING OILS—Straight and emulsify- 
ing oils which will permit maximum production 
in rolling steel, aluminum and brass. 


SUN ANTI-RUST COMPOUNDS — Petroleum 
base oils with chemical additives designed to 
prevent the rusting and corrosion of steel. 


SUN PROCESSING OILS 


SUNOTEX TEXTILE OfL$—Designed to im- 
part certain additional properties to various 
forms of fibers during their processing from 
the fiber state into a manufactured product. 
All Sunotex textile oils are emulsifiable in 
water. 


SUN COTTON CONDITIONING OILS—Pale 
mineral oils which condition the cotton. They 
prevent waste by cutting down excessive 
amounts of “fly” or fine air-borne particles 
of lint. 


SUN ASBESTOS FIBER CONDITIONING OIL 
—Used for spraying on the asbestos during 
processing. Fibers are not so readily damaged 
or broken down into harmful dust when this 
product is used. 


SUN CORDAGE OILS — Are adaptable in var- 
ious formulae used by cordage manufacturers, 
They are selected products which are highly 
compatible with additives. 


CIRCOSOL—2XH (Rubber Processing) — 
An elasticator and processing aid for GR-S 
particularly. 


CIRCO LIGHT PROCESS OIL (Rubber Proc- 
essing) —A processing aid and excellent 
softener for natural rubber, natural rubber re- 
claims, and neoprene synthetic rubber partic- 
viarly. Used for GR-S to some extent. 


SUNDEX 53 (Rubber Processing)—An in- 
expensive product suitable for processing GR-S 
and blends of GR-S and natural rubber. An 
established outstanding processing aid for 
footwear rubber stocks. 


CIRCOMAR-SAA (Rubber Processing) —A 
black colored product used in reclaiming natu- 
ral rubber scrap. Used also as substitute for 
asphalt fluxes in processing natural and GR-S 
rubber. Free-flowing at room temperature. 


SUN LEATHER O1LS—AMineral base leather 
oils. Used for obtaining the desired tensile 


strength, proper temper and a_ controlled 
moisture content. They maintain a light even 
color... mix well. . . distribute evenly. 


SUN MISCELLANEOUS 
INDUSTRIAL PRODUCTS 


SUN SPIRITS — For the thinning of paints, 
varnishes, and enamels. Also for metal clean- 
ing. This product is a pure water-white petro- 
leum solvent and is free of corrosive sulphur. 


SUN WAXES — Used in packaging, sealing, 
coating, waterproofing and for numerous manu- 
facturing and chemical processes. 


RUBBER MANUFACTURER saved $3, 000 
a Processing Aid. 


ALUMINUM PARTS MANUFACTURER in- 
output 4 with Sun Cutting Oil 


PAPER MILL slashed annual iclivhadtons 
bill 874 ering a Sun Grease. 


PLANT found Sun Diesel 
lasted 50% 


A TEXTILE MILL increased slashing speed . 
60% by adopting a Sun Processing Oil. 
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Like this denizen of the deep, the & 
Taylor Stoker is not at all particular 
about what it consumes. It will burn even- 
ly, thoroughly any coal suitable to your. 
furnace requirements, from the stand- 


point of economy or convenience: » 

Its fuel-flexibility permits you to take 
advantage of opportune prices and lo- 
cally available fuels resulting in maxi- 
mum combustion efficiency at minimum 


effort and cost. — 


Buyers everywhere look 
to Taylor for stoker per- 
formance and economy. 
Executives, who know 
from experience, recom- 
mend Taylor for both 
é original and repeat in- 
 stallations. 

Better air flow and a 
' precision control feed mechanism mean efficient, low- 
3 cost, steam generation and minimum stack discharge. 


With simplicity as the keynote, it is designed to give 
4? | higher operating efficiency and lower boiler outage. 
J : These and many other exclusive advantages combine 
- to give added efficiency to the time-tested Taylor 

Stoker. 

Ask any one of the thousands of A. Taylor Stoker 
A side elevation of © Taylor Stoker (Type 11 Retort 41RC# + +=—-sruusers throughout the country and they’ll tell you 

“the trend is toward Taylor’’—it’s the leader! 


UP-TO-DATE FACTS ON THIS 


partment 24 today! 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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IMPROVED TAYLOR STOKER 

If you aren't up to the minute Se 
on Stokers, get your copy of ce 
this booklet. Write to De- i 
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ENDLESS COMPASS BELTS, for com- 
Pressors, generators, fans, line-shafts 
and other heavy-duty drives. In count- 
less installations they have outlived 
and outperformed ordinary belts three 
and four to one. 


STYLE M STEAM HOSE for all steam 
service up to 100 pounds’ pressure. 
Tough, flexible construction with tube 
specially compounded to hold saturated 
steam. Tough cover to resist abrasion. 


E-C CORD MULTI-V BELTS are uniform 
in length, cross section, pull and serv- 
ice life. Their perfect teamwork insures 
lowest ultimate cost. 


HEN it comes to delivering top-notch per- 

formance at rock-bottom cost, nothing in 
rubber compares with the famed Goodyear trio 
shown here: Each has established records for 
long wear and economy in all types of industrial 
use. And each is specified in the correct construc- 
tion after careful appraisal of your requirements 


by the G.T.M. — Goodyear Technical Man. 


For a firsthand report on the savings these star 
performers can bring to your mill, why not con- 
sult the G.T.M.? A line will bring him to your 
plant. Write: Goodyear, Akron 16, Ohio or Los 
Angeles 54, California. 


FOR HOSE, BELTING, MOLDED GOODS, PACKING, TANK LINING, built 
to the world’s highest standard of quality, phone your nearest 
Goodyear Industrial Rubber Products Distributor. 


Compass, E-C Cord—T. M.’s The Goodyear Tire & Rubber Company 


THE GREATEST NAME IN RUBBER 
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Crystolon Blocks and Special 9” Brick Fire Face View 


CRYSTOLON 


CRYSTOLON is the Norton 
Company trade-mark for sili- 
con carbide. Silicon carbide, 
produced in the electric fur- 
nace quite extensively as an 
abrasive, is also an excep- 
tionally refractory substance. 
A maximum of silicon car- 
bide and a minimum of re- 
fractory bond are used to 
make CRYSTOLON shapes 
which find successful use in 
boiler furnaces. 


End View Showing Air Passage 
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CRYSTOLON Hollow Blocks are specially designed for the 
scientific construction of air cooled walls in boiler furnaces. In 


addition to their unique design, these blocks (like CRYSTOLON 


Bricks for solid walls) possess the four basic outstanding qualities : : PA 
of silicon carbide. The result is lowered boiler lining cost: : | ve 
(1) Unusually high refractoriness. Bonded CRYSTO- 4 . * 


LON Shapes are successfully used at temperatures up 
to 2900°F. (1595°C.). 


(2) Resistance to slag action. The action of molten 
slag is tough on any refractory—but CRYSTOLON 
blocks and bricks are made so dense that slag will not 
take hold by penetration. 


(3) Resistance to clinker adhesion. CRYSTOLON 
blocks and bricks are designed to reduce the adhesion 
of clinkers to a minimum. If clinkers do adhere to a 
limited extent, they are easily removed without any 
damage to the surface of the block or brick. 


(4) Resistance to abrasion. Silicon carbide is an f 
abrasive material of extreme hardness and, therefore, 
CRYSTOLON blocks and bricks show remarkable resist- 
ance to abrasion— including that caused by the moving 
fire bed of a stoker-fired furnace. 


CRYSTOLON air cooled blocks are designed as a full block hav- 
ing a 9" base or as a half block with a 4!/2"" base. They have a 
definite relation to the standard 9"" CRYSTOLON straight 
brick and can be used in conjunction with it. In addition 
there are modifications of the 9" brick shapes, pro- 
vided with standard tongues and grooves, for use in 
conjunction with the blocks as both headers and 
stretchers. The blocks are made with either a 
blank face or a perforated face having two or four 
holes. 


NORTON CO. WORCESTER 6, MASS. 


sag 
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Texrope Speed Drive 


the practical way get 


Accurate Speed Control 


@ To regulate a machine tool to suit varia- 
tions in job, material, or individual workman 
@ To control the volume of air from heat- 
ing and ventilating fans 

@ To vary the speed of a wg. spinning 
frame, conveyor, rock crusher or grinding 
wheel 

@ Wherever the ability to change operat- 
ing speeds at will can add to efficiency, 
output or economy — 


Install Texrope Variable Speed Drives! 


These flexible drives use economical con- 
stant speed motors, They provide infinite 
speed variations within their ranges— 
quickly, easily, accurately. 


Vari-Pitch sheaves using A, B, C, D or 
E belts are available for stationary or mo- 
tion control, with range up to 25% per 
sheave; Vari-Pitch sheaves using Q of R 
wide belts allow variations up to 100%; 
Vari-Pitch speed changers permit ranges 
up to 375%. There are types and sizes to 
suit all needs, from fractional to 300 hp! 


oa offers the most complete line 
of variable speed drives made. . . engi- 
neered and built by Allis- Chalmers, orig- 
inator of the multiple V-belt drive. See 
Sweet's Catalog, or call your nearby A-C 
office or dealer for Bulletin 20B6051G. 


ALLIs-CHALMERS, MILWAUKEE 1, WIs. 
A 2200 


TEXROPE 
.. Greatest 
Name in 
V-Belt Drives 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every 


Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 


SPEED 
CHANGERS 
variations up 
to pe at the turn 
of a cr. 


ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 


TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 
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A CENTUR 
OF? SERVICE 
to Industry 


| One af the Big 


of 


TH aT MADE 
America Great 


| 3 in ‘Bectric Power Equipment — Biggest of All i in Range of Industrial Products 
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lube oil etoots 
Leaves top bartels bate. 


most oits 
leave 


TANDARD OF CA ORNIA Sdn Francisco, Calif. COM ANY OFITEXAS - 


POWER ® April 1947 


‘4 
1] ost wear at top because 
| 
F o this kind of | 
down here but 
needed | |g 
Heps prevent blowty. 
39 


The Worthington YC 
Saves You Money 

In Every Detail 

of Installation 
and Operation 


Installation Savings 


@ Takes 4 the building space and 4 the foundation space of 
same capacity horizontals. 

@ Comes assembled; needs no alignment, special clamps or 
erecting engineer. 

@ Needs only power and air connections to put it to work. 

@ Quickly and easily installed, even where subsoil is poor. 

@ Lighter weight reduces transportation charges. 


Operation Savings 
@ Perfectly balanced Y-frame for higher rpm cuts motor costs. 


@ Specially designed bearings and rods eliminate ordinary 
wed ge-adjustments. 


@ Outside valves, large openings, easy-to-reach parts allow 
quick inspection. 
@ Spare parts smaller and less expensive. 


@ Worthington Feather* Valves are the lightest, most 
efficient, most economical ever made. 


*Reg. U.S. Pat. Off. 


Horizontal 


Another big advantage of YC’s is their adaptability to 
many drives — Multi-V-Drive, coupled drive from explo- 
sion-proof motor, steam turbine, or practically any type of 
rotative power. Still another is the instantly responsive, 
power-saving, 3- and 5-step variable capacity control . . . From 
start to finish you'll pay less for air with these rugged, long- 
lived, cooler and smoother running Worthington YC Com- 
pressors. 

Write for Literature 


Bulletin L-667-B1A will give you the whole story... and 
further proof that shere’s more worth in Worthington. Worthing- 
ton Pump and Machinery Corporation, Compressor Division, Buffalo, 
New York. 


— 
4), LA 
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this cable won't quit 
when jobs are 


HOT! 


Wiring in high-temperature locations is vital to steady plant opera- 
tion. If a power cable quits, if a control circuit fails. it may ruin a “heat” 
or close down a department. 


For years, plant engineers with hot jobs to wire have specified Delta- 
beston* power cable and boiler-room wire. They recognize the practical 
application experience which General Electric has been able to put 
behind them. They know that new research is always under way. 


In many cases, too, it’s the selection of the right type of heat-resistant 
cable that’s so important to long life. The Deltabeston line includes 
standards and “specials” for every combination of heat, moisture, 
corrosive vapor or other condition. And men who know the problem stand 
back of your Deltabeston supply source, ready to advise you or your 

. contractor on selection. For full information on Deltabeston cables or 
wires for any hot job, write Section Y53-427, Appliance and Merchandise 


Department, General Electric Company, Bridgeport 2, Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 


GENERAL ELECTRIC 
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HI-AMBIENTS 


Practical product suggestions 
from your Deltabeston 
Distributor 


FOR FLEXIBLE LEADS... on heavy appara- 
tus that involves hot work, such as elec- 
tric furnaces, cranes handling hot metals, 
and the like, Deltabeston YK-2253 is a 
popular choice. Insulated with an im- 
pregnated wall of felted asbestos and 
asbestos braid, it resists heat, flame, oil 


and corrosive vapors up to 125 C (257 F). 


IF YOU ARE PUZZLED... as to the relative 
merits of asbestos-insulated versus glass- 
insulated magnet wire for any particular 
application, you can get unbiased advice 
from Deltabeston application specialists. 
The Deltabeston line includes both. 
And for extra severe jobs, glass-insulated 
wire with silicone varnish is now becom- 
ing available. lis rating is 200 C. 


FLUORESCENT FIXTURES ... need heat- 
resistant wiring in and around the bal- 
last. For those located in hot, humid 
places, all the wiring should be heat 
resistant. Why not make your installation 
with the same type of Deltabeston wire 
which ballast and fixture manufacturers 
use? 


WIRING JET PLANES... may be a long 
way from your business, but the choice 
of a Deltabeston Aircraft Wire for this 
extra-severe duty helps explain why so 
many folks turn to us for solutions to 
“impossible” insulation requirements. 
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Whatever combination of conditions your springs must fight... 
CORROSION + RUST + HEAT + COLD + HIGH STRESS - FATIGUE 


Whatever type of spring you need... 
COMPRESSION EXTENSION TORSION SPIRAL FLAT CLIP 


Consider these alloys first... 
MONEL™ + MONEL* INCONEL* “Z” WICKEL* NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 


by using INco Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 


Now, rustless, high-strength springs can be made of five different INCO Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F.or even higher. 

And they cost so much less than special alloy springs that it is practical to use 
them for any application where heat, corrosion or fatigue are causing you trouble 
with ordinary spring parts. 


HERE'S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 
That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 
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BUFFALO CLASS "RR" Single 
Suction Multistage Pumps give you 
ideal performance in clear water at 
high pressures, any temperature, 
all types of drives. Sizes for many 
heads and gpm capacities. Write 
for Bulletin 980-B. 


BUFFALO DOUBLE BALL BEAR- 
ING Single Suction Pumps, Types 
"CS" and "CL" are proven per- 
formers on hard service jobs of 
constant operation. Special alloys 


available for special liquids. Write 
for Bulletin 976-B. 


BUFFALO DOUBLE SUCTION Sin- 
gle Stage Centrifugal Pumps are 
recommended where the finest ob- 
tainable construction is desired. 
Direct or pulley drive, turbine or 


motor driven. Write for Bulletin 
955-L. 


BUFFALO CLASS "CH" Centrif- 
ugal Pumps give you far lower 
priced units with no sacrifice in 
workmanship and materials. For 
heads up to 120’. All standard jigs 
are used, all parts interchangeable. 
Write for Bulletin 965-E. 


BUFFALO AUTOMATIC Conden- 
sate Pumps and Receivers will 
handle condensate at 212° without 
such prevalent troubles as vapori- 
zation, air binding, reduction in 


capacity and pressure. Write for 
Bulletin 960-B. 


BUFFALO PUMPS, INC. 
488 Broadway Buffalo, N. Y. 


Canada Pumps Ltd., Kitchener, Ont. 
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| Your high-on-the-boiler water 
gages brought down to eye-level 


It reads like the water gage on the drum! 


EYE-HYE is your “double-check” on boiler 
water levels—a remote reading water level 
indicator that augments your conventional 
boiler gage. It’s recognized by some codes 
as the “second gage” where two are required 
on higher pressures. It assures accuracy and 
dependability in water level gaging; and 
it gives you flexibility of placement, which 
thousands of engineers have found to be a 
new achievement in safety. 

Placed on wall or instrument panel, EYE- 
HYE’s brilliant illuminated green indicator 
is read at a glance, recognized as readily as 
the familiar gage on the drum. It’s free from 
complicated mechanisms—nothing to get 
out of order or be tampered with. Its basic 
manometer principle is one of the simplest 
instrument forms known. Connections are 
easily made by running two tubes from 
EYE-HYE window to temperature equaliz- 
ing reservoir at the drum. 

Constant full range accuracy; seldom 
needs servicing; practically no maintenance 
EYE-HYE expense. More than 7000 EYE-HYEs have 


Model above for pressures up 
to 2000 pounds. At left, model 
for pressures to 400 pounds. 
Also made in “long” style for 
greater water level variations. 


been put into service. 
4 + ae Approved and specified by highest consulting au- 


thorities. Write for bulletin; mention your operat- 
ing pressure and water level variation. 


r 


~ 


THE RELIANCE GAUGE COLUMN CO. 


5902 CAR 


NEGIE AVENUE - 
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FOR COMMERCE AND INDUSTRY 


VULCAN-heavy 
duty ram type 


For use where steam demands vary 
rapidly and service conditions are s- 
vere. Extremely rugged design and 
ample application of alloys, plus OVER 
THIRTY-FIVE YEARS experience in 


building fuel burning equipment, are s A ite 
combined in this efficient, durable ~ 
machine. 
ie 
LO-SET ram feed 
similar to Vulcan Ramfeed in principle 
and design, but arranged to require. 
less hesdroom and space. Has same 
built-in ruggedness and reduces in- 
seallation costs when applied to exist: 
ing boilers, and new “Package Unie” 


Industrial tuyere design, zoned sit 
control, sectional alloy feed screw with 
hardened tip and metered action are 
some of its more advanced features. 
‘Also available in dead plate types. 


‘Canton ration 
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VALVE MAINTENANCE SIMPLIFIED! 


All parts of these valves (except bodies and bonnet 
rings) are exactly the same. They fit each other 
perfectly. For example—if you need a stem, disc. 
or seat ring for the “RENEWO”, you can use the 
corresponding part of the “FERRENEWO”, and vice 
versa. Thus there are fewer parts to be carried. 
repairs are more quickly and easily made. The 


labor, time, and expense of valve maintenance is ce 


LUNKENHEIMER DISTRIBUTOR! 


Lunkenheimer Distributors are located in all 
industrial centers. There is one near you— 
have him demonstrate with actual samples the 
interchangeability of parts in “RENEWO” and 
“FERRENEWO” Valves. It’s a big time and 
money saver for any plant! 


—s IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 AS. a 


BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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Maintenance men find their job made easier and operating efficiency stepped 
up by Lunkenheimer interchangeability of parts. 


In servicing the Bronze ‘“‘Renewo” and Iron Body ‘‘Ferrenewo"’ Valves —both 
regular and plug types—only one stock of parts is required. All parts (except 
bodies and bonnet rings) are exactly the same and fit each other perfectly. 


Repairs are more quickly and easily made, ordering and handling are simpli- 
fied. The result: Lower maintenance cost and low ultimate valve cost. ...... 


Lunkenheimer part-interchangeability is fully illustrated and described in Cir- 
cular No. 567. Ask your Lunkenheimer Distributor for a copy, or write direct. 


ESTABLISHED 1862 


THE LUNKENHEIMER C2. 


— QUALITY’ = 
CINCINNATI 14, OHIO. U.S.A... 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318-322 HUDSON ST.. NEW YORK 13.N. Y it 
a 
} 
He 
SAVE THIS WAY, TOO! te 
For severe throttling service, a regular type can be con- <7 
verted into a plug type. by simply changing the seat and Fig. 16-P i 
Bronze Regular disc, without taking the valve out of the line. 


we Thus it’s not necessary to buy a whole new valve—just RENEWO 
a matched set of plug type seat and disc which inter- 
change perfectly in corresponding patterns and sizes in a 


range of pressures from 150 to 350 Ib. S. P. 


Lunkenheimer simplicity of design, minimum 
number of parts, and fine precision workman- 
ship make this and other outstanding econo- 
mies possible. 
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QUESTIONS 


J-2 BENTUBE 
EVAPORATOR 


Engineers of the many central power generating 
stations and industrial plants in which G-R Type J-2 
Bentube Evaporators are installed, know the answers to 
these questions ...they explain why these units assure 
pure boiler feed make-up with minimum attendance 
and maintenance expense, and maximum dependability. 


The distinctive features of G-R Bentube Evaporators 
have been developed through 79 years of heat transfer 
pioneering and the results obtained in evaporator 
installations serving a total of more than 40,000,000 
boiler horsepower on land and sea. 


285 Madison Avenue 


THE GRISCOM-RUSSELL CO. 


WHY two sets of bolts in the cover 
flange? 


| WHY the horizontal plate above the 
bis tube bundle? 


WHY the low position of the tube 
bundle? 


WHY the plugs placed in the tube 
bundle headers? 


WHY the blank space at one side 
_of the headers? 


WHY the split tube bundle header? 


For a thoroughly reliable and efficient source of 
absolutely pure boiler feed make-up, investigate 
G-R Evaporator Systems ... your request for informa- 
tion involves no obligation. 


The Griscom-Russell Bentube Evaporator 
Bulletin 364 gives the answers to these 
questions, and explains in detail the 
many additional superiorities of all the 
G-R Bentube Evaporator designs. 


Every power plant and process plant 
engineer should have a copy of this in- 
formative bulletin...to receive your copy, 


write us on your Company letterhead. ire : 


°* WNew York 17, N. Y. 
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NO MORE! 


No sir, not with an A Perfect Spread Stoker i in the ; | 


boiler room. 
Even when coal is wet, or partially. Waceen, this 
- compact, automatic fuel-firing unit will operate 
perfectly—without clogging. 

Handling all types and grades of coal efficiently, 
economically, it combines many operating features 
not available in any other stoker. These exclusive 
features assure you reliable, low cost steam 
production. 

Scores of owners in many different types of busi- 
nesses have found its proved performance has 
saved them thousands of dollars. And so, whether 
you’re installing new boilers or want to replace 
inefficient coal burning equipment, you'll save 
money with the economies offered by the & Perfect 

Spread Stoker. 
. Before deciding on any coal-firing equipment, bet- 
. ter investigate! Write for descriptive booklet today! 


with TRAVELING, DUMPING oR STATIONARY Grates” 


This modern ell-enclosed stoke: 


tures variable-speed feeder and is 
accessible, without tools, by merely 
lifting cover. Water cocling at vital 
points and many other exclusive ad- | 
vantages of simplified construction 
means quiet, efficient operation. — 


e de- 


aluabl 
FREE—Get this © 


the 
tive booklet oD 
pon Spread Stoker 


a 
inquiries 
pr Aramingo Ave., 
‘philadelphia 25, Pa- 
Other Z Products: A-TAYLOR STOKERS, LO-HED HOISTS, 
MARINE DECK MELE-SHAW FLUID POWER 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE + PHILADELPHIA 25, PA. 
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With longest and broadest experience with boiler 
feed pumps for power plants, large and small... . 
and the most complete line of boiler feed pumps for 
pressures, high and low . . . Worthington is best 
able to help meet your boiler feed requirements. 


Whether the capacity is 50 or 3500 gallons per 
minute — the pressure 50 or 2500 pounds per square 
inch — there is a standard Worthington centrifugal 
boiler feed pump available. 


Familiar with every type of boiler feed application, 
Worthington engineers are trained to select the 
economical, reliable arrangement , . . fitting feed 
pump to feed cycle. 


Out of 100 years’ experience . . . pioneering... 


inventing, came Worthington improvements such 


For Boiler Feed For Hotwell, Con- 

Service 
Caplitines tron Water, Gener 
to 1500 g. i Servies 


Weads to 180 


as the Elastic Seal Ring for tight interstage joints 
... the Multiple Pressure-Reducing Orifice for boil- 
er feed by-pass service . . . and the Mix-Temp Cycle 
for interstage heating. 


For full details on Worthington boiler feed pumps 
of which the WC and UQ Models shown above are 
typical, write us or phone our nearest district-office. 
Worthington Pump and Machinery WN 
Corporation, Centrifugal Pump Div., 

Harrison, N. J. 


WORTHINGTON 


For Boiler Feed For Water Works, For Boiler Feed For Boiler Feed 


General 
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Safely and 
Quickly», 


Opening or closing a valve by hand is often a slow, tiresome and hazardous ‘¢ 
task requiring the valuable time of one (and often two) men... On high pres- 
sure, high temperature steam lines, where valves and wheels are very hot, 
LimiTorque does the work “like magic” ... And, hundreds upon hundreds 
of LimiTorque Controls are used throughout the U. S. A. on all types of Steam, 
Oil, Water, Gas and Process Lines. 

Operation is simple and dependable (sce cut-away view above of 
the famous Type S. M. LimiTorque). 

Motor is coupled to worm shaft through helical gears. In closing, worm 
drives worm gear until lugs on the gear meet matching lugs on clutch. Torque 
is transmitted to the nut through splines connecting the clutch to stem nut. 
Torque spring is then compressed by axial movement of worm on worm shaft. 

en torque spring has been compressed to predetermined:setting, torque 
Features of the “SM” TYPE LimiTorque switch is actuated by a tripping collar on worm shaft. This interrupts current 
Blevemeter torque seating owiteh Self-con- to holding coil of controller and stops motor. Inertia of motor is absorbed in‘ 
Weatherproof, Settle cat eae, further compression of the torque spring. Opening travel is governed by 


Hammerblow device. Non-rotating hand- imi i ° 
wheel built into unit. Automatic lutching. geared limit switch 


Gun tor all Send for our highly explanatory and profusely illustrated Catalog, using 
tions. High torque motors. Simple valve yoke. your business letterhead, please. ‘ ’ 


GEAR WWIORKS INCORPORATED /ndustrial Gears and Speed Reducers 
|. BRIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls 
CANADA: WILLIAM. 


AND J.-G. GREEY LIMITED, TORONTO 


| 
= 
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It's smart, profitable common sense to operate an automatic 
combustion control system electrically. It's the “coming thing” 


—and coming fast; just as electricity’s usefulness is rapidly increasing for 
operating many kinds of industrial equipment—stokers, pulverizers, fans, blowers 
and the like. The reasons are obvious: the inherent advantages of electricity— 


simplicity, positive and instantaneous action, and fool-proof dependability. 


Hays gives you those practical ad- 
vantages—a wholly electrical system 
of centralized control, distinguished 
for sound engineering, simple design 
and finest workmanship. Sensitive 
contacts are controlled by enclosed 
mercury switches—no moisture, dust 
nor other foreign material to cause 
sticking, chatter and excessive wear. 


Installation is easy, maintenance is 


reduced to simplest routine. Adjust- 
ments are made direct—not dependent 
on air pressures, oil pressures and 
numerous valve mechanisms char- 
acteristic of non-electrical design. 
For full details of this Method as 
Modern as Tomorrow send for 
Bulletin 47-605—containing 
schematic drawings of 14 typical 


illustrations. Write for it. 


ELECTRICITY Makes Possible Orderly Design 


The use of electricity makes possible a 
neat, orderly, simplified arragement 
of the centralized panel as this rear 
view illustrates. Hays panels are 


come completely wired ready to be 
connected to the steam generator con- 


tailormade at the Hays factory and 


trol system. All wiring is housed in thin 
walled conduits accurately formed 
and assembled to fit each instrument 
and controller. By the Hays method of 
construction, installation is simplified 
and operation of the entire control sys- 
tem easily understood by the operators. 
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You don’t have to be an Isaac Walton to know 
what’s wrong with these fishing pictures. Silly 
misapplications of equipment, aren’t they? But 
no sillier than using valves in services for which 
they were not specifically designed. 


Through more than a hundred years of making 
valves—and valves only—Powell Engineers have 
been designing the right valves to suit the 
specific requirements of every existing industrial 
flow control service. Today, the Powell Line 
includes Bronze, Iron and Steel Valves of every 
necessary type, design, size and pressure. And, 
for corrosion resistance, Powell makes a notably | 
complete line in the widest range of pure metals 
and special alloys ever used in making valves. 


That’s why, for assured performance, it pays 
to consult Powell. 


Class 1500-pound, 8”, Cast Steel Gate Valve 
with welding ends, welded bonnet and special 
by-pass. Top mounted electric motor operator 
provides quick, positive opening and closing by 
remote control. This is one of Powell’s special 
designs to meet the requirements of the modern 
power plant. 
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Large size 125-pound Iron Body Bronze Mounted 
Gate Valve for low pressure steam, oil, water and 
gas lines. Made in sizes 2” to 30”, inclusive. Has 
bolted flanged yoke, outside screw rising stem and 
taper wedge solid disc. Taper wedge double discs 
can be provided in sizes 2” to 12”, inclusive. Seat 
rings and stem are in bronze. Disc is bronze in 3!9” 
and smaller size valves and bronze faced in the 
larger sizes. 


Small size 200-pound Bronze Globe 
Valve for steam, oil, water or gas. 
For assured, long-life performance 
it has a renewable, specially heat 
treated stainless steel seat and a 
regrindable, renewable, wear-re- 
sisting ‘‘Powellium’”’ nickel-bronze 
disc. 


The Wm. Powell Company, Cincinnati 22, Ohio 


Class 900-pound, 14”, Cast Steel Non-return 
Globe Valve with welding ends. Has new 
pressure seal bonnet. Compound spur gearing 
provides easy operation. A Powell design to 
meet the demand for valves to handle higher 
pressures and temperatures. 


Powell Cast Steel Valves of all types are made 
in pressure classes from 150 to 2500 pounds, 
inclusive. 
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H O is, of course, the chemical formula for 
2 water—but you don’t find such water 
in nature. Rain probably comes nearest to it, but 
even rain water picks up dust, bacteria and other 
impurities from the air. After it reaches the earth, 
contamination increases, and the water that is 


available for use is a veritable storehouse of 


foreign matter. 
IMPURITIES IN WATER 


Much of this foreign matter is inorganic, the most 
usual impurities being calcium, sodium, iron, mag- 
nesium, sulphates, bicarbonates, chlorides and 
silica. There may be a variety of bacteria, some 


harmless, some dangerous to health, and some 


HAGAN 
HALL 


BUROMIN 
CALGON 
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which act on iron or sulphur compounds to effect 


chemical changes. There may be algae or other 
vegetable matter. The water may be contaminated 
by sewage, or by waste from other plants. Both 
organic and inorganic matter may be present as 
suspended solids. 


WATER REQUIREMENTS 


Chemical and microscopic analysis of the water 
will tell you what it contains. The requirements of 
plant operations will tell you the types of water 
you must have. 


The problem is how and when to treat the [ 


water you have to get the water you want. 
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simply 


What 


special treatments of waters which are to be 


What general treatment is required? 


used for specific purposes? 


QUESTIONS OF TREATMENT 


Is it expedient, for example, to destroy bacteria, 
algae, etc., in the whole supply, or only in that 
part which is used as service water? Or only in 


the cooling water? What chemicals best suit the 
special conditions involved? 


Is softening desirable at this stage? What about 
filtration? With all of the possibilities inherent in 
the various processes, which is most suitable in 
this specific situation? 


ANSWERS MUST BE ECONOMIC 


These, and all other industrial water problems, 
come within the scope of Hall Laboratories. 


Hall offers no “packaged” treatment. The solu- 
tions recommended are not general—they are the 
procedures which, in each specific case, represent 
the most efficient and economic balance between 
the many factors involved. 


For full information concerning Hall services, 
write to Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pennsylvania. 


UNC, 


(A Subsidiary of Hagan Corporation) 


INDUSTRIAL WATER TREATMENT | 


HALL SYSTEM OF BOILER WATER CONDITIONING | 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
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Reliability of DE LAVAL Boiler Feed Pumps | 


Demonstrated in HIGH PRESSURE Service | 


Three De Laval high pressure boiler feed pumps were purchased by the Georgia 
Power Company several years ago. Their performance has proved so satisfactory that | 
subsequently three more De Laval units were ordered. Each of the latest units has a ; 
capacity of 1455 gpm. against 1013 psi discharge at 1770 rpm., handling 316° F feed water. 


The satisfactory performance of De Laval pumps in high pressure service is due, 
among other things, to the rigidity of De Laval solid end head construction, the automatic 
action of the De Laval hydraulic balancing arrangement, and the leak-minimizing effect 
of De Laval Labyrinth Wearing Rings. 


In other installations De Laval boiler feed pumps have proved their dependability 
handling high temperature feed water at pressures of up to 1600 psi. 
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YOU'LL WANT THE 6 BENEFITS 
OF THIS PACKAGED DRIVE 
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This Type SH speed reducer is a single-reduction unit 
which is furnished in thirteen standard ratios in each of 
twelve sizes. The Type DH speed reducer, which is a 
double-reduction unit, is offered in fifteen standard ratios 
in each of twelve sizes. 


If your machines are among the four out of five 
that run slower than their prime movers, here are 


six ways you can profit by using Westinghouse 
speed reducers: 


1. Improved power efficiency (one plant raised it from 
80.9% to 85.4%). 


2. Fewer inspections. . 
needed. 


. only semiannual lubrication 


. Maintain positive alignment of drive and driven 
machine. 


. Long service life through single helical gearing, 
specially heat-treated by exclusive Westinghouse 
BPT process. 


5. Minimum power loss with antifriction bearings. 


6. Precision operation from hot-cut gears. 


Add to these benefits the advantage of unit 
responsibility with both motors and gear sup- 
plied by one manufacturer. You have your 
choice of twenty-four sizes of Westinghouse speed 
reducers—Types SH and DH—for drives up to 
1,000 hp with speed reduction ratios of 2.82 
to 70.5. 

Write, wire or telephone to your nearest 
Westinghouse office today, for full information 
on the application of speed reducers to your 
own drives. Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Penna. J-07252 


drives in 
Ask for yo 


Usiness letterheq 


PLANTS IN 25 CITIES... 
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Westinghouse 


OFFICES EVERYWHERE 


FOR DRIVES FROM 1 TO 75 HP 
CHOOSE GEARMOTORS 


Within the standard listed range of 1 to 
75 hp ratings, you get the best in speed 
reduction with Westinghouse gear- 
motors. Three types—A, C and E— 
are available and provide output 
speeds from 1,450 to 16.5 rpm. All unit 
types can be used with either single- 
phase, polyphase or d-c motors. 


USE THESE HIGH-SPEED UNITS 
UP TO 2,000 HP AND 9,000 RPM 


These Westinghouse Type SU units 
are specially designed for high-speed 
duty in speed increasing services for 
pumps, compressors and similar appli- 
cations. Units are available in 30 sizes— 
with gear ratios from 1.25 to 3.25 up 
to 2 to 12. 
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To make “out of sight” 
mean “out of mind” 


BYERS WROUGHT (ROW PYPE 


When underground steam lines 
were installed for a new central 
heating system at Montpelier by 
the State of Vermont, the engineers 
took no chances on premature 
failures from corrosion. They used 
Byers Wrought Iron. 

This selection is in line with ac- 
cepted engineering practice, which 
recognizes both the hazards facing 
underground piping, and the abil- 
ity of wrought iron to withstand 
them. Temperature variations in 
pipe tunnels generally cause alter- 
nate condensation and evapora- 
tion of moisture in the atmosphere, 
which creates severe corrosive 
conditions. Old installations from 
many sections of the country cer- 
tify the resistance offered by 


wrought iron. One typical record 
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comes from Hanover, New Hamp- 
shire, where a wrought iron line 
was installed in 1897. At last re- 
port, practically all of this original 
wrought iron line was still in use. 

The superior service of wrought 
iron stems directly from the unique 
structure and composition of the 
material. Tiny fibers of glass-like 
silicate slag, threaded through the 
body of high-purity iron, halt and 
“detour’’ corrosive attack, and so 
discourage the pitting and rapid 
penetration that cause ordinary 


materials to fail prematurely. 
Further, the fibers help to anchor 
the initial protective scale, which 
shields the underlying metal. 

If you are considering any un- 
derground lines, you will find some 
helpful information in our bulletin, 
“Wrought Iron for Underground 
Services.’’ May we send youa copy? 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, NewYork, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
_ GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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PHILIP W SWAIN, EDITOR . 


HE PAST TWO YEARS have seen the end of an era of 

tight design of combustion equipment. Today one 
rarely hears of furnaces, pulverizers and stokers 
being sold too small for their basic job—carrying 
full load continuously with high efficiency on any 
coal that may become available. 

This achievement in practical education reflects 
credit on the open-mindedness of equipment makers 
and buyers. Above all, it is a personal triumph for 
a small group of fuel-wise engineers who went out 
into the highways and byways to preach the gospel 
of spending equipment dimes to save fuel dollars. 
Among these, Power offers special congratulations 
to Julian Tobey, director of the Fairmont Coal 
Bureau, whose methods mark a complete revolution 
from old-style coal peddling. 

As proof that power men will stand in line for 
common sense, suitably packaged, Mr Tobey reports 
his study of 500 boiler installations, contracted for 
within the last two years. In steaming capacity they 
range from 10,000 to 1,000,000 lb per hr. Practically 
all these units are designed for real flexibility in fuel 
selection. 

The pulverized-coal-furnace heat releases fall be- 
tween 15,000 and 25,000 Btu per hr per cu ft, and 
average around 21,000 Btu. The typical pulverizer 
will deliver its design quota on coal of 60 Hardgrove 
grindability. Many units are designed for 50 Hard- 
grove and some even for 40. Average ash-softening 
temperature is around 2150 F, with some units de- 
signed for 1900 F and many for 2000 F. Plants so 
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Coal Is King in Plant Design 


bd 


equipped can handle almost any reasonable com- 
bination of moisture, ash, sulphur and heat value. 

Several leading manufacturers say that their every 
unit sold within the last two years will handle any 
fuel that will be economically available within the 
life span of the equipment. Here, indeed, is evidence 
that the new era is firmly established. 

Equipment manufacturers have the know-how to 
design flexible units and the commercial courage to 
apply it. The formula is simple—lower heat releases, 
lower burning rates, larger pulverizers and better 
distribution of heating surfaces. 

Does the equipment manufacturer profit? Yes, by 
a 10% increase in the size of his sale. What about 
the user’s profit? The answer is astounding: 

Without splitting hairs let’s assume that the typical 
cost of steam-gencrating equipment, per pound 
of steam per hour capacity, is $1.50 for skimpy equip- 
ment and $1.65 for adequate equipment. On that 
basis a 300,000-Ilb-per-hr boiler installation, burn- 
ing 112,000 tons of coal per year, will cost (equipment 
only) $450,000 built wrong and $495,000 built right. 
With $6.00 coal. this plant’s coal bill will be $672,000 
per year, or $16,800,000 in a 25-year life. 

A mere 25 cents per ton coal saving would pay off 
the extra plant investment in 19 months and clear 
$700,000 in the plant’s life, plus the intangible bene- 
fits of more dependable operation and lower mainte- 
nance cost. 

There is nothing left to argue about. Coal is king 
in power-plant design. Long live the King! 
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Unrit 1942 MAN aLways lived off the 
sun, 


by sun’s 
heat. fell as rain, source of his water 
power. His steam and diesel plants 
and automobiles ran by stored sun’s 
energy in oil and coal. Even his body 
was fueled by the bottled sunshine in 
vegetable foods or the meat of ani- 
mals fed on vegetable foods. 

On December 2, 1942, man lifted the 
curtain on a new era—tapping energy 
that predated the sun—energy stored 
in the nuclear core of the unstable 
uranium atom. On that day physicists 
at the University of Chicago stood by 
while their massive experimental “pile” 
of uranium lumps imbedded in graphite 
delivered continuous heat from the 
splitting of its U235 atoms in a con- 
trolled, self-sustaining (chain) reaction 
—something never before seen in the 
world’s history. 

Already the applications of that dis- 
covery have revolutionized war and up- 
set the balance of international strength 
through the new threat of the dread 
atomic bomb. And now it becomes 
clear that the arts of peace, too, face 
basic changes because of atom splitting 

changes that will come faster under 
the combined stimulus of universal 
interest and $500,000,000 yearly Gov- 
ernment spending (present rate) on 
research, development and operation in 
the field of atomic energy. 


Water vapor, raised 
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1 Here the atomic age 
began, Dec 2, 1942, when 
this concrete - shielded 
“pile” delivered heat at 
Chicago U from a nu- 
clear chain reaction—the 
first in all history 


Atom Power Soon. Within two or 
three years the experimental produc- 
tion of mechanical and electrical power 
from atom splitting will be under way 
in at least three places—Oak Ridge. 
Schenectady and Chicago. True com- 
mercial (economical) production of 
atomic power is, of course, a different 
matter. Scientists and engineers are 
far from agreement in predicting when 
it will come, but some who were talk- 
ing of 15 years now boost for five. 

Atomic-energy release in the crude 
form of moderate-temperature heat has 
been going on since the first pile started 
operation. The heat energy wasted to 
the Columbia River by the Hanford 
piles’ cooling water compares with the 
energy production of Grand Coulee 
Dam. 

The true power piles now projected 
will operate at temperatures suitable 
for modern high-pressure steam power 
plants. The pile proper will heat some 
such fluid as molten bismuth or sodium- 
potassium alloy that can attain high 
temperatures without creating high 
vapor pressure. This molten metal, in 
turn, will convert feed-water into high- 
pressure steam in a tubular heat ex- 
changer outside the pile. 

New piles at the Clinton Laboratory, 
Oak Ridge and the Knolls (Schenec- 
tady) Laboratory are specifically de- 
signed for power production. The Ar- 


NDUSTRY’S STAKE 
THE 


Robert Colborn toured key atomic-energy centers 


and interviewed leading atom splitters. This article, 
based on his report to the McGraw-Hill Atomic 
Energy Committee, will be concluded in May POWER 


gonne Laboratory’s new pile at Chicago, 
though intended for general experimen- 
tation, will run at high temperature and 
will incorperate a heat exchanger. 

Eight-Mill Power, Cost will not long 
be an obstacle to the use of atom-fueled 
electricity. The only official word so 
far is the estimate of eight-mills per 
kwhr, submitted by R C Tolman, sci- 
entific adviser of the U. S. delegate to 
the international committee on control 
of atomic energy. The 8-mill figure 
would make atomic power economical 
in any area where coal costs more than 
$10 a ton. 

If, as now appears likely, Europe and 
England face permanent shortages of 
coal, then even 8-mill atomic power 
could be a matter of economic life or 
death where no large blocks of hydro 
power are available. 

And many well-informed engineers 
and physicists say that the 8-mill official 
figure is far too high—that atom power, 
right from the start, will compete with 
conventional fuels on a cost basis. 

Some highly respected scientists even 
predict privately that within 20 years 
substantially all central-station power 
will run on atomic energy. If they are 
even partly right, the effects on the coal 
and oil industries, the railroads and 
the industries using oil and coal, as 
raw materials, are beyond calculation. 

However this may turn out, it appears 
certain that the actual cost of atomic 
fuel will not be excessive. Nor will 
the supply run out. Uranium and 
thorium, the two known atom fuels, are 
rather plentiful. Known world re- 
sources of high-grade ore can meet the 
world’s total power needs for something 
like 20 years. In total energy value 
these reserves of rich ores far exceed 
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the known reserves of petroleam—and 
exploration for uranium has been in- 
tensive for only a few years. 

Extraction from the immense low- 
grade sources—granite, shales, sea 
water and so on—has hardly been 
studied at all. Statistically, uranium is 
a fairly common element, scarcer than 
copper, but more plentiful than tung- 
sten, zinc or lead. Thorium is about 
three times as plentiful as uranium. 

Once the technical problems of build- 
ing commercial power plants are 
worked out, installation where they are 
needed can go forward rather rapidly if 
the international situation permits. The 
fissionable material now being manu- 
factured and stockpiled for military 
purposes could become a nest egg for 
power piles. 

Unlike Coal Plants. Atomic-power 
sources have several peculiar charac- 
teristics that will affect their commer- 
cialization: 

(1) Atomic power is most economi- 
cally produced in large installations of 
100,000 kw and up. It is true that the 
minimum workable size of the pile it- 
self (based on the “critical mass”) can 
be kept small by using fuels artificially 
enriched in fissionable material (uran- 
ium 235, or 233, or plutonium) but the 
high cost of a critical-mass quantity of 
enriched fuel, the heavy shielding 
needed, and the elaborate chemical 
plant required to remove fission prod- 
ucts would probably make such a small 
atom power plant too costly to pay 
out. Cost and bulk would likewise make 
atomic engines impracticable as a drive 
for automobiles and locomotives, but 
not for ships, particularly for naval ves- 
sels where an unlimited cruising radius 
is desirable, or for submarines where 
the atom plant could operate  sub- 
merged for long periods. 

(2) Power output of any atomic- 
energy device is instantly adjustable 
from zero to an upper limit, set only by 
the capacity of the heat-removal system 
to prevent overheating the pile. 

(3) An atomic-power plant resembles 
a hydro plant in that first cost domi- 
nates, and fuel cost is practically zero. 
Once the plant is built the load car- 
ried will have little effect on daily cost 
of operation. This naturally will favor 
base-load operation, just as in a hydro 
plant with unlimited water storage. 

(4) The most novel, and perhaps 
most significant, feature of an atomic- 
power plant is its almost complete in- 
dependence of fuel-transport problems. 
Because its fuel input is measured in 
pounds rather than tons, it can be 
built wherever power is needed. no mat- 
ter how inaccessible the spot. This fact 
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2 Whether fissioned fast in a bomb or slowly in a power pile, splitting of one 
pound of plutonium or U235 atoms yields 11,400,000 kwhr in heat form. Con- 
veyed to a gas turbine or steam turbine through molten metal and a heat 
exchanger, this can easily produce 2,500,000 to 3,500,000 kwhr electrical energy 


can profoundly affect the geography of 
the heavy power-consuming industries. 
It might become economical, for exam- 
ple, to make aluminum alongside the 
bauxite fields rather than ship bauxite 
to a power supply, as is now customary. 


ISOTOPES AND TRANSMUTATIONS 


While power generation will be the 
first major peacetime application of 
nuclear fission, atom splitting will make 
real the old dream of the alchemists— 
to manufacture one element from an- 
other—perhaps on a substantial scale. 

So far, the biggest job of transmuta- 
tion is the manufacture of fissionable 
material itself—the conversion of 
U238 into plutonium in the atomic pile 
as a byproduct of the chain reaction in 
the U235. Likewise the flying neutrons 
in the pile can convert relatively cheap 
thorium into a fissionable form of 
uranium. Some day we may find cer- 
tain important rare elements easier to 
make than to mine. Equally significant 
will be the manufacture of elements not 
found at all in nature—the so-called 
“radioactive isotopes.” These are “un- 


natural” radioactive forms of the 92 
“natural” elements. 

Jobs for Isotopes. The research and 
medical values of these amazing radio- 
isotopes have been well publicized, but 
their potential usefulness as radiation 
sources or as traces in many industrial 
processes is not so widely understood. 

A compact and inexpensive package 
of artificial radioaetive material can re- 
place costly radium and X-ray for in- 
specting welds and castings. Cheap 
radiation emitters can serve as catalysts 
in such chemical processes as oil crack- 
ing. Even such prosaic uses as steriliz- 
ing sewage and ionizing the air around 
a moving belt to remove static are being 
seriously considered. 

Radioactive isotopes get their value 
as tracers from the fact that even 
microscopic quantities can easily be de- 
tected by their radiation. Thus Geiger 
counters, photo films and other ray de- 
tectors can locate minute quantities. 
In that way a speck of radioactive cop- 
per, included in the bronze of a bear- 
ing, will reveal wear in the bearing 
through radiation measurements on the 
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3 Modern Hell’s Kitchen. 
shut down. 


oil after it has left the bearing. 

Other suggested uses include the 
study of turbine-blade erosion and de- 
termining the amount of rare elements 
in steel and other alloys. Any wide 
application of power piles will yield 
ample quantities of radioactive isotopes 
for all industrial uses. 

A very different angle for future ex- 
ploration is that of direct “working” 
of materials by radioactivity. Neutron 
bombardment in a pile has a marked 
effect on crystalline structure of materi- 
als. Valuable results have been ob- 
tained by bombarding ceramic refrac- 
tories. Perhaps we shall some day learn 
now to “heat treat” metals by radioac- 
tivity. 


THE PLANNERS 


The atom bomb was not too startling 
to people who had been paying atten- 
tion to what was going on in physics. 
Even early in the twentieth century, 
the theoretical possibility became ap- 
parent. And all through the Thirties, 
as one energy-releasing transmutation 
after another was demonstrated in the 
laboratory, it was increasingly evident 
that the researchers were closing in on 
a basic discovery. 

Yet few paused to consider that any 
atom splitting might also split the po- 
litical world. Today we have proof 
that it does. More than any other 
country, America stresses free enter- 
prise as the very heart of its economy, 
yet from the first unveiling of the 
Smyth Report even the most conserva- 
tive groups in Congress and elsewhere 
have viewed this new and far-reaching 
technology as something that had to 
be socialized to a substantial degree. 
because of its terrifying military sig- 
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Pile at Clinton Labs has been 
A radioactive sample container is pulled 


nificance. The Congressional fight last 
year over the May-Johnson and Mc- 
Mahon bills was not a dispute over 
whether Government should control 
this new energy but as to which branch 
of Government should control it—mili- 
tary or civil. 

Most American political leaders agree 
that atomic-energy control is a matter 
higger than any one nation, so the 
U. S. government is officially sponsoring 
a proposal to create an entirely novel 
political instrument for international 
socialization of the atom. 

It is hardly surprising therefore that 
confirmation of the membership of the 
Atomic Energy Commission (AEC) 
set off a senatorial battle rather more 
bitter than that over the basic legisla- 
tion. 

The Socialized Industry. By the 
terms of the McMahon Atomic Energy 
Act. every phase of atomic energy is 
under complete Government control. 

First is the manufacture of fissionable 
material—plutonium, or uranium that 
has been enriched in its fissionable 
isotopes. U235 or U233. This is a 
complete Government monopoly. It is 
unlawful for a private person to own 
any fissionable material or any equip- 
ment capable of producing it. The 
Government may grant exceptions for 
research purposes in equipment capable 
of producing negligible quantities. 

The act wipes out all previously ex- 
isting patents in this field and permits 
no further patents on any discovery 
usable solely in the production of fis- 
sionable material. Moreover, the Gov- 
ernment may make free use of any 
patented article or process in the pro- 
duction of fissionable material. Any per- 
son who makes a discovery in this area 


through concrete shielding wall into a lead shield. As 
safeguard, girl at right measures sample’s radioactivity 


must bring it to the Commission. The 
Commission will pay him what it thinks 
it is worth. 

Private ownership of uranium, tho- 
rium or high-quality ores is still legal, 
but once the ores leave the ground no- 
body can deal in them except under 
the conditions of the license. AEC may 
requisition or condemn such materials 
or any land containing deposits. 

Private ownership and operation of 
devices using atomic energy are also 
legal, but only if the Commission grants 
a license for them. And nobody can 
tell the Commission whether or not to 
grant a license. 

The only atomic-energy releasers so 
far built are uranium piles whose op- 
eration necessarily produces plutonium 
or other fissionable material suitable 
for bombs. The Lilienthai-Acheson Re- 
port suggests, however, that the dena- 
turing of fissionable material is possible 
and that secondary piles may operate 
on such denatured fissionable material 
without being dangerous as sources of 
bootleg atomic bombs. 

While patents are allowed on utiliz- 
ing devices, no one can corner this 
field. The Commission is empowered 
to make patents available at a reason- 
able royalty to any one holding a li- 
cense. 

The AEC itself may also finance or 
carry on development of methods of 
applying atomic energy. The law says 
nothing as to how the Commission shall 
handle the applications it develops, ex- 
cept that any power produced may be 
used by the Commission itself, turned 
over to other Government agencies, or 
sold to public or private utilities under 
contracts providing for reasonable re- 
sale rates to ultimate power consumers. 
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A Temporary Law. Either through 
ownership, or through its licensing pow- 
ers, the AEC has complete control over 
the rate and the manner of introduction 
of nuclear technology into industry. 
However, Congress does not intend this 
situation to be permanent. It is a 
temporary arrangement until the prob- 
lems involved become clearer. The 
terms of the present commissioners all 
expire in August 1948 when the whole 
issue can be reopened in the fever of a 
Presidential campaign. 

Moreover, as soon as the AEC judges 
that any nonmilitary application of 
atomic energy has become of practical 
value, it must report the fact to Con- 
gress, explain why. and recommend 
legislation. The Commission is forbid- 


den to license the application until Con- 
gress has had 90 days to act. 

One thing is sure: The atom is going 
to be a political issue and an important 
one for a long time to come—along with 
public power, taxes and labor rela- 
tions. 

The international negotiations on the 
atom now making their sluggish way 
through the United Nations introduce 
another big element of uncertainty. If 
the proposed international development 
authority proposed by this country is 
ever set up to manage all the “danger- 
ous” atomic operations, most of the 
AEC’s programs will have to be modi- 
fied. For instance, an international 
body could hardly assign operation of 
such a plant as Hanford to a U. S. 


business firm; it would doubtless have 
some sort of multinational staff. 

It is hard to estimate the effects of 
a breakdown of the _ international 
atomic-energy negotiations. Conceiv- 
ably it might mean an end of efforts at 
peacetime applications of atomic energy 
in an all-out campaign of weapon de- 


velopment. On the other hand, nations | 


might decide to push atomic-power gen- 
eration programs as an aid to the de- 
centralization of industry in prepara- 
tion for an atomic war. 

Conclusion of this article in May 
Power will present the members of the 
AEC, tell about the atomic research 
labs and the researchers, and end up 
with the power-business-industry slant 
on atomic energy. 


Brookhaven: 6000-Acre Atom Lab 


> First DISPLAYED to the press on Feb 
28, the Brookhaven National Labora- 
tory has taken over the buildings and 
6000 acres of Camp Upton, on Long 
Island, 50 miles east of New York City, 
for the exclusive study of nuclear 
physics, atomic energy and their peace- 
time applications. 

Destined to be the greatest atomic 
research center in the East and _ per- 
haps the greatest in the world, Brook- 
haven’s laboratory facilities will be 
erected and operated with Government 
funds for the Atomic Energy Commis- 
sion (AEC) by the Trustees of the 
(nine) Associated Universities: Co- 
lumbia, Cornell, Harvard, Johns Hop- 
kins, MIT, U of Pennsylvania, Prince- 
ton, Rochester, Yale. 

With former army cantonment build- 
ings as a service nucleus, tools and 
materials are being assembled, and 
plans laid, for the technical facilities. 
Already many thousands of cubic feet 
of highly purified graphite are on hand 
for “moderator” use in atomic-pile con- 
struction. 

Brookhaven will provide to the re- 
search departments of universities, in- 
dustries and other organizations in the 
Northeastern and Middle Atlantic 
states a training and research center 
for the investigation of atomic energy. 
No single educational institution could 
afford the costly facilities and staff. 

Ultimately there will be a permanent 
scientific staff of 300, a visiting staff, 


of the cooperating institutions, of 200 
or more, 500 laboratory technicians and 
a personnel of about 1000 for adminis- 
tration, service and maintenance. 

The program will emphasize the de- 
velopment of new fundamental scien- 
tific information on the nature and 
properties of atomic energy and of 
peacetime applications to physics, chem- 
istry, biology, medicine and atomic- 
power production. 

Facilities. Present plans call for 
construction of a graphite-uranium pile 
and an associated “hot” laboratory. 
where radioactive isotopes may be 


separated. A second “high intensity” 
pile, with neutron flux density one hun- 
dred times the first, will give informa- 
tion useful in the development of larger 
power-producing piles. 

Other planned facilities include a 
30- or 40-million electron-volt cyclotren. 
an electro-nuclear accelerator, good for 
a billion electron volts, and possibly a 
10 to 20 million-volt Van de Graaff 
electrostatic generator. 

Since most of the Laboratory’s work 
will be fundamental, many of the find- 
ings will be unclassified and available 
to the world. 


This “little” 60-inch (pole diameter) cyclotron at Brookhaven will have a 200- 
ton electromagnet capable of accelerating deuterons in a spiral path to 30 
million electron-volts of kinetic energy (28,000 miles per second). Immensely 
more powerful accelerators being planned for Brookhaven may top one billion 
electron-volts particle energies. Atom fragments, raised to incredible velocities 
by such machines, are essential “bullets” for atom-smashing experiments 
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Fig. 1—A 4000-kw single 
shaft 1100-F gas turbine set 
on test bed. Left to right, 
furnace, turbine, compres- 
sor, generator and starting 
motor. Operates at 3600 rpm 


Gas-Turbine Test Results Show Actua 
Performance Better Than Guarantee 


Hans Pfenninger, Brown Boveri Corp, Switzerland, reports on 


factory tests of a 4000-kw single-shaft gas turbine for standby 


service. Exhaustive research and careful design pay off 


in improved performance of commercially designed machine 


P in Jury 1946 the 4000-kw gas-turbine 
set built for the Chimbote power sta- 
tion of the Corporacion Peruana del 
Santa, Peru, was run on the test bed in 
Baden, Switzerland, Fig. 1. Designed 
for emergency service, the unit has no 
regenerator and is guaranteed for an 
over-all thermal efficiency of 189 at 
full load. 

Considerable progress has been made 
since the Neuchatel set was built in 
1939; at that time 4000 kw was thought 
to be the maximum obtainable with a 
single-shaft set turning at 3000 rpm. 
Since then the limit has been raised 
to 6000 kw without intercooling, and 
enabled building the Chimbote unit 
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for 4000 kw at 3600 rpm without need 
for gearing to the generator. 

Test results on this unit have proved 
gratifying; actual overall full-load 
thermal efficiency of 19.5% at 1020-F 
inlet gas temperature was obtained com- 
pared to the guaranteed 18% at 1100 F, 
see table of Test Performance and Fig. 
2. If it wasn’t for the capacity limit 
on the alternator this unit could pro- 
duce 5000 kw at 21% over-all thermal 
efficiency when gas temperature is 
raised to 1100 F. 

Two tests. No. 6 and 7, were run at 
overspeed, the first at about 10° and 
the second at about 5%. Thermal effi- 
ciency of run No. 6 is considerably 


lower than the others near the full- 
load condition. Although air flow is 
about 10% greater because of the in- 
creased speed, output is only 3785 kw, 
and the product of compressor and 
turbine efficiencies is relatively low. The 
same deviations are noticeable in run 
No. 7, but they are not so great be- 
cause of the lower degree of overspeed. 

These increased losses are attribu- 
table to decreased compressor efficiency, 
caused by the higher Mach-number of 
air flow and decrease in efficiency of 
both compressor and turbine, the re- 
sult of change in velocity relations. 

Turbine-engine efficiency cannot be 
measured exactly because gas tempera- 
tures at turbine inlet are not the same 
at all points in the inlet section. To 
find average temperature, three meth- 
ods were compared as in the table: 

Four thermocouples were 
ranged around the inlet section and 
their readings averaged. This method 
is not exact. 

2. From readings of air flow, fuel 
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Fig. 2—Curves plotted from test results show over-all 
thermal efficiency to be higher than guaranteed with the 
lower than design value 


turbine gas-inlet temperature 


consumption, compressor-outlet temper- 
atures, and assuming 100% combustion 
efficiency, the turbine-inlet gas tempera- 
ture can be computed by heat balance. 
This method is considered the most ac- 
curate. To arrive at the lowest possible 
turbine-engine efficiency, radiation 
losses were neglected, which gives high- 
est possible inlet-gas temperature. 

3. As a check on the foregoing two 
methods, the inlet-gas temperature was 
calculated from the  turbine-exhaust 


temperature measured by two thermo- 
couples, the pressure ratio and the 
turbine-engine efficiency computed from 
the heat-balance method. 

Product of turbine and compressor 
efficiencies was obtained as follows: 

a. Compressor efficiency referred to 
the coupling input was found by sub- 
tracting 2% from the adiabatic compres- 
sion efficiency; this 2% covers bearing 
friction, gland leakages and windage. 


b. Compressor-coupling input was 


RFORMANCE 


TEST PE 
INGLE-SHAFT G 


Test results are corrected to 68-F inlet-air temperature 
and normal pressure drops in suction and exhaust piping. 


Fuel-oil heating value = 18,000 Btu per Ib Compressor pressure ratio = 4.60 
ESSE TE OTTER .. 3570 3625 3600 3610 3605 3940 3783 
561 2548 1158 3440 4225 3785 3810 
Fuel-oil consumption, Ib per hr.............. 2040 3170 2425 3680 4130 4240 3935 
Unit over-all thermal efficiency, %........... 5.2 15.3 91 17.8 19.5 17.0 18.5 
Turbine-inlet gas temperature, F, based on: 

Average of four thermocouple readings. ... . . 688 875 732 940 1032 998 992 

Heat-balance calculation.................. 682 868 750 952 1020 1024 1007 

Turbine-exhaust temp., press ratio and turbine- 

engine efficiency calculated from heat balance 676 877 749 950 1030 997 1065 
Compressor adiabatic compression efficiency, % 87.9 88.7 88.1 88.8 90.2 866 87.3 
Compressor compression efficiency, referred to 

85.9 86.7 86.1 868 88.2 846 85.3 
Turbine-engine efficiency, ref to coupling, ©)... 88.3 89.4 89.4 89.8 88.6 89.0 89.8 
Compressor efficiency x turbine efficiency, ©).. 75.8 77.3 77.0 78.0 78.2 75.4 176.6 


* Obtained by subtracting 2% from preceding line 


OF 4000-KW 1 


100-F 
AS-TURBINE SET 
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Fig. 3—Sensitive governor is equal to task of control- 
ling instantaneous load changes between no load and full 
load; gas temperature fixes output; air flow stays constant 


figured from the pressure ratio, air 
flow, air-inlet temperature, and com- 
pressor efficiency referred to the coup- 
ling input. 

c. Knowing the alternator loss char- 
acteristics, the turbine coupling output 
is the sum of compressor-coupling in- 
put, alternator-electric output and al- 
ternator losses. 

d. Ideal gas-turbine output was cal- 
culated from gas flow, inlet-gas tem- 
perature figured by heat balance, and 
pressures at turbine inlet and exhaust. 

e. Ratio of turbine-coupling output 
to ideal turbine output gives turbine- 
engine efficiency referred to coupling. 

If compressor efficiency referred to 
coupling is not exactly true the error 
in the product of efficiencies is very 
small. To analyze accurately the prod- 
uct of efficiencies a dynamometer must 
be installed between the turbine and 
compressor shafts, which was not done 
on this test. 

The governing tests of this unit are 
noteworthy as shown in Fig. 3, the ex- 
tremely rapid and wide changes in 
load being controlled with a minimum 
surging of speed. 

During tests the set was started from 
cold shutdown condition and brought 
to full load in a period of ten min- 
utes. In spite of the 4.6 pressure ratio 
the compressor starts without surging. 
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Fig. 1—On operating floor (left) are feedwater control 
panel, sodium-sulphite feed pumps and suction tank, phos- 
phate-mixing tanks and proportioning pumps, sulphuric- 


acid mixing tank, constant-head tank, proportioning tank 
and acid pumps. Panel controls (on right) automatically 
regulate the 7-psi steam flow to the raw-water softeners 


What Canada’s Largest Steam Plant 
Learned About Feedwater Treatment 


J E Lewis, feedwater supervisor, Polymer Corp, continues his 
report on treating in one year nearly 2.5 million tons of raw 
water for boiler feed, using 144 tons lime, 119 tons soda ash, 
46 tons acid, 3 tons sodium sulphite, and 31 tons phosphate 


P AFTER RAW WATER IS SOFTENED, fil- 
tered and acid treated, as described in 
March Power, page 64, it is deaerated 
before being pumped to the boilers. 
Sodium sulphite, fed into the feed- 
pump suction line acts as a scavenger 
should oxygen pass the deaerators or 
enter the boiler water from other 
sources. In addition, phosphate is 
pumped directly into the boiler drums 
to reduce boiler-water hardness to zero. 
Here’s how these and other operations 
provide feedwater of correct quality for 
five 300,000-lb-per-hr boilers. 
Feedwater Deaeration. Two 800,000- 
lb-per-hour direct-contact-tray deaerat- 
ing heaters are mounted above storage 
tanks, Fig. 2 and 4. Each deaerator 
has two external vent condensers, con- 


70 (230) 


nected in parallel to receive incoming 
flow. Condensate, pumped to the de- 
aerator manifold from the condensate- 
storage tanks, is received preferentially, 
and is supplemented by treated water 
pumped from the filters by centrifugal 
double-suction pumps. Treated-water 
flow is controlled by float valves, op- 
erated from outside float boxes to main- 
tain storage-tank level. 

These deaerators have operated suc- 
cessfully. Oxygen tests (Winkler 
method) are taken regularly, always 
with negative results. Recently the 
units were opened for inspection and 
cleaning. Upper heating trays showed 
a small buildup of iron-oxide tubercles, 
but lower air trays were clean. Since 
corrosive O, and CO, pass through these 


upper trays they cause tuberculation. 
But with no calcium-carbonate deposi- 
tion on the trays, it is evident that 
acid feed to the treated water is react- 
ing with some of the calcium carbonate 
present to release carbon dioxide. 
Deaerators are operated at 15 psi, heat- 
ing the water to the steam saturation 
temperature. 

Two of four 6-stage boiler feed pumps 
can each deliver 1,000,000 lb per hr 
at 1340-ft head. They are driven at 
1800 rpm through reduction gears by 
1000-hp 4000-rpm turbines using 400- 
psi 650-F steam. Two other pumps 
serve as auxiliaries and are directly 
driven by 600-hp 1800-rpm 2200-v squir- 
rel-cage motors. Each delivers 500,000 
lb per hr at 1340-ft head. 

Feed pumps discharge through pri- 
mary- and_ secondary-stage heaters 
where temperature is raised to 340 F 
before passing to the boilers. The op- 
erator, using pneumatic controls, can 
regulate boiler water level manually, 
or a 3-element feedwater control, tied 
in with steam pressure and flow, can 
maintain it automatically. 

A 130,000-lb-per-hr vertical direct- 
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contact deaerating tray-type heater, Fig. 
2 and 3, provides oxygen-free water for 
the desuperheating stations installed in 
the 200-psi steam main that supplies 
turbine-generators, process mains (with 
220-psi and 165-psi steam) and turbine 
gland seals. This deaerator also op- 
erates at 15 psi and is guaranteed to 
heat water to steam-pressure saturation 
temperature. Condensate is pumped to 
this deaerator through a piping ar- 
rangement that assures condensate flow 
in preference to treated water. If con- 
densate fails, however, treated water is 
supplied automatically. Condensate is 
used for desuperheating to prevent foul- 
ing of desuperheater nozzles, such as 
might occur if treated water were used 
continuously. To eliminate every pos- 
sible source from which free oxygen 
might enter the boilers, deaerated con- 
densate is piped from the desuperheater 
deaerator through coolers for flushing 
the phosphate and sulphite pumps and 
their respective discharge lines. 
Sodium-Sulphite Feed. Sodium-sul- 
phite solution is prepared when re- 
quired in a steel tank equipped with a 
hand-operated mixing paddle. The so- 
lution is transferred by gravity to an air- 
sealed pump-suction tank. Dual-propor- 
tioning pumps feed the sulphite solution 
continuously to the deaerator-effluent 
line ahead of the boiler-feed pump suc- 
tion, Fig. 2. The sodium sulphite acts 
as an oxygen scavenger if oxygen passes 
the deaerator or enters the boiler from 
other sources. Any free oxygen enter- 
ing the boiler water reacts with sodium 
sulphite to form sodium sulphate. 


PLUGGING AND SCALING 


Some trouble has been experienced 
from plugging and scaling of the 
sodium-sulphite pump valves and dis- 
charge lines. Cooled, deaerated con- 
densate is now piped to the suction of 
each dual sulphite pump. When one 
pump discharges the required sulphite- 
solution feed, the other unit pumps a 
small amount of cooled deaerated con- 
densate. Semiweekly the pumps alter- 
nate in feeding sulphite solution and 
condensate. This procedure washes the 
valves and increases fluid velocity in 
the pumps’ single discharge line up to 
the point where it enters the feed-water 
line. Maintenance and repair have been 
decreased considerably by this practice, 
and sulphite concentrations in the boiler 
water have been kept remarkably con- 
stant, 

Phosphate Feeding. Two steel tanks 
with motor-driven vertical-propeller agi- 
tators alternate in use for dissolving 
and feeding phosphate. Sodium hexa- 
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metaphosphate (Hagan phosphate) is 
mixed with cooled condensate in a 
2% solution to supply the adjustable- 
stroke, proportioning pumps, Fig. 2, for 
delivery direct to the boiler steam 
drums. For protection against acid 
corrosion it is necessary to add a few 
pounds of soda ash to each phosphate 
charge to alkalize the solution pink to 
phenolphthalein. 

Original sequence of feeding phos- 
phate was to actuate program timers 
from a master relay and contactor in 
the deaerator flowmeter. The timers 
were actuated in proportion to the 
quantity of makeup water supplied to 
the system. They were equipped with 
0- to 30-min dials that were hand 
adjusted to energize 3-way motorized 
valves to the desired flushing time. 
Stroke of each pump was altered to 
maintain the proper feed of phosphate 
to its respective boiler. Small changes 
for phosphate control could be made 
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by altering the flushing-period time 
within limits. 

Proper phosphate control was diffi- 
cult with the numerous variables in- 
volved. Any change in makeup flow 
changed the actuation time of the flow- 
meter contacts. This factor, plus the 
fluctuating steam loads, added to the 
variables. During low load this system 
did not allow flushing of pump and 
discharge lines often enough to pre- 
vent fouling the latter at the boiler 
drum. A telechron switch and a re- 
peating one-hour-cycle timer were in- 
stalled to replace flowmeter control of 
the master relay. This change placed 
the system on a time cycle that assured 
regular flushing of phosphate lines for 
at least 10 min each hour, and control 
of reserve phosphate in each boiler 
became more accurate. With only brief 
experience, an operator could regulate 
the pumps’ stroke and make small 
changes by increasing or decreasing the 
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sel ‘Treated woter 


_ From process and 0 dilute -acid 
power-plont auxiliaries PUMP suction 


Fig. 2—Simplified diagram of boiler-water treating system including the two 


main deaerators, sodium-sulphite and phosphate-feeding systems and continuous 


blowdown system. Raw-water softening system diagrammed in March article 
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flushing time on the timers to maintain 
proper control. 

This method still involved much care 
in controlling phosphate, particularly 
with frequent boiler-load changes. Me- 
chanical maintenance on pumps was 
high, which was believed to result in 
part from short-stroke operation. To 
correct this condition the 3-way valves 
were made to operate in reverse, and 
the phosphate timers were equipped 
with 60-min dials. which allowed a 60- 
min cycle if necessary. This arrange- 
ment now permits feeding phosphate 
according to timer setting and provides 
simple control. The pumps operate on 
full stroke at all times, which has re- 
duced mechanical maintenance consid- 
erably. Quantity, and hence velocity, 
of solution passing through the dis- 
charge line was also increased. Flush- 
ing time is now the balance of the 
timer setting not required for phos- 
phate feed during each hotr. Using 
deaerated. cooled condensate for flush- 
ing eliminates a possible source of free 
oxygen to the boilers, and temperature 
stresses in the pumps are reduced to a 
minimum. 

Internal phosphate treating reduces 
beiler-water hardness to zero by react- 
ing with the residual calcium hardness 
carried over in the treated water, by 
precipitating calcium as_ tricalcium 
orthophosphate (Ca,(PO,).- or it 
may be described as hydroxyapatite 
(3Ca,(PO,)2-Ca(OH).). In either 
case, it is a soft sludge. 

Continuous-Blowdown System. The 
double-flash continuous-blowdown sys- 
tem is designed to pass a maximum of 
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5% of 100% makeup based on six 
boilers, or 80,000 lb per hr. Manually 
operated flow-control valves, one to each 
boiler, pass blowdown water to a 165- 
psi flash tank. An automatic drainage- 
control valve maintains proper level in 
the high-pressure flash tank. From here 
blowdown flows to a 15-psi flash tank, 
and then to three parallel heat exchang- 
ers, Fig. 2, in which heat is dissipated 
to the raw water going to the softeners. 
Level in the low-pressure flash tank is 
maintained by a float valve that con- 
trols the discharge to the sewer. 


CHLORIDE CONCENTRATION 


At present, chloride concentrations in 
the boiler water control continuous 
blowdown. This method is convenient, 
but at times the chloride concentrations 
of the St. Clair River become high, mak- 
ing necessary close observation of total 
solids. To obtain total solids (grav- 
imetrically) requires time and great 
care, so that it is planned to adopt the 
quick conductivity method to supple- 
ment the chloride method in determin- 
ing proper amount of blowdown. For 
solids determination, this method will 
require a series of tests to be run on 
the boiler water to correlate the total 
solids (gravimetrically) with the dis- 
solved solids (conductively). 

Boiler operators cooperate closely 
with feedwater operators to inform the 
latter immediately of any substantial 
change in boiler loads. This coopera- 
tion is indispensable in control of boiler 
concentrations within prescribed limits. 

A recent steam-quality test by con- 
ductance verified the effectiveness of the 


Fig. 3, right—130,000-lb-per-hr vertical 
ter for desuperheaters on 200- and 165-psi steam lines. 
800,000-Ib-per-hr deaerators mounted on top of deaerated-water storage tank 


steam-drum baffling cyclone separators, 
eliminators and scrubbers, in prevent- 
ing carryover. During the 10-day test. 
one boiler was subjected to a sudden 
increase in load from 200,000 to 350.,- 
000 lb per hr. Steam-drum water level 
fluctuated considerably and the con- 
ductance readings ranged from 3.5 to 
7.5 mhos, and back to 4 mhos in a 
half-hour period, but they did not affect 
steam quality. It was also evident that 
dissolved solids in the steam did not 
exceed 2 ppm, and for the most part 
were from zero to 0.5 ppm. 

A factor and graphs, supplied by 
Hall Laboratories, established dissolved 
solids, correcting the conductance read- 
ings in mhos for the dissolved gases, 
carbon dioxide and ammonia, present in 
the steam. At the time tests were 
made carbon-dioxide content averaged 
11.5 ppm, and ammonia 0.2 ppm. 

Condensate System. Two steel tanks 
receive condensate from plant auxili- 
aries and process units, and three cen- 
trifugal pumps discharge it to the de- 
aerators, Fig. 2. Flow to the deaerators 
is governed by an outside float-box con- 
trolling a pilot-actuated regulating 
valve. A diaphragm-operated hydrauli- 
cally controlled valve automatically 
controls the bypass between the pump- 
discharge line and the condensate stor- 
age tanks. 

Two other centrifugal pumps dis- 
charge condensate to plant process units 
for waste-heat boiler feed. Occasionally, 
return condensate from process units 
has been oil contaminated. Efforts to 
track down the source have been in- 
conclusive. The oil has caused no 


deaerator supplies oxygen-free wa- 
Fig. 4—One of two 
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noticeable trouble, but analysis shows 
that hard, black balls, found in the 
boilers, are formed from oil. It is 
fortunate that oil forms these balls, 
hut this does not eliminate the poten- 
tial hazard. Installation of oil-removal 
equipment is now being considered. 

Control Panel and Alarm. The con- 
trol panel, on left of Fig. 1, is centrally 
located on what is known as the operat- 
ing floor. Each of a twin set of 
softener-control instruments maintains 
control of its respective softener 
through an electric orifice transmitter 
and flowmeter. 

The integrator tram within the instru- 
ment actuates a master relay, which 
energizes timers to control lime and 
soda-ash feeding by an electric propor- 
tioner on top of the respective chemical 
tanks. Master relay actuation is set 
for a predetermined flow cycle. Timers 
are set for control by hand, depending 
on water analysis. From the totalizing 
integrator other contacts actuate sludge 
hlowoff through program timers set by 
hand. Softener flowmeters have a 
flow-indicator pointer and _ recording 
flow-temperature chart. 

Also on the control panel is the 
deaerator flowmeter with an indicator 
pointer and totalizing flow recorder. 
This instrument contains a_ slide-wire 
arrangement, which acts to supply acid 
in proportion to flow; if necessary, pH 
is corrected by the recorder-controller. 
A fourth meter records the deaerator 
pressure and temperature. Phosphate- 
control timers are also mounted on the 
panel. All timers mentioned have small 
hull’s-eyes. which glow when the timers 
are energized. and a manual switch 
to actuate the timer if necessary. 


SIGNAL ALARM SYSTEM 


The signal alarm system is quite 
complete. with low-liquid-level alarms 
on the softeners, chemical tanks, phos- 
phate tanks. dilute-acid tank, three 
deaerators, sulphite tank and conden- 
sate tanks; and high-liquid-level alarms 
on the deaerators. condensate tanks, 
high- and low-pressure flash tanks. 
Alarms are also installed to advise op- 
erators of low temperature or steam 
pressure in main deaerators. All alarms 
are connected through relays to sound 
horns on the operating floor and on 
the lower floor where filters, deaerator 
hooster, and backwash pumps are lo- 
cated. During an alarm, signal lights 
flash to indicate which piece of equip- 
ment is causing trouble. The sounding 
horns can be silenced with special 
switches, but signal lights continue to 
glow until the trouble is rectified. 
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Fig. 5—Analysis bench, center background, where feedwater operator analyzes 
treated and boiler waters as guide to proper contro! of treatment, equipment 
operation, and when charging chemical tanks. Part of control panel on right 


For convenience, many other instru- 
ments are installed at different loca- 
tions, which contributes materially to 
the successful and economical control 
of the feedwater system. 

Operation and Control. This feed- 
water-treating system is semi-automatic 
in operation and control. Success in 
maintaining uniform feedwater condi- 
tions within control limits depends to a 
great extent on the diligence of the 
feedwater operators, who are junior 
stationary engineers. Their duties in- 
clude analyses of treated water and 
boiler water necessary for proper con- 
trol, the operation of equipment, and 
charging of chemical tanks as required. 
Analyses are carried out at the control 
bench, Fig. 5. All analysis results, 
chemical feeding, timer settings and 
other control information are recorded 
on the feedwater operators’ daily report 
sheet. 

From this report, daily chemical con- 
sumption and average analysis condi- 
tions are recorded on another form and 
distributed to those concerned. These 
results are also transferred to a graphi- 
cal form daily, which shows up con- 
clusively variations in relation to aver- 
age boiler loads and other factors. 

During the past year, a total of 
2,362,790 tons of water was softened 
with the consumption of 144 tons of 
lime, 119 tons of soda ash, and 25 tons 
of sodium silicate. Maintenance of 
proper pH on water passing to the 


deaerators required 46 tons of acid. 
Three tons of sodium sulphite were 
used as protection from oxygen enter- 
ing the boilers and 31 tons of Hagan 
phosphate were spent internally to re- 
duce boiler-water hardness to zero. 

On the basis of equivalent steam pro- 
duced for the year (4,369,184 tons) cost 
of chemicals averaged 0.182c per 1000 
Ib of steam. 

Acknowledgment. Equipment instal- 
lation and putting the feedwater sys- 
tem into operation under wartime 
conditions involved many problems. Its 
completion and successful operation in 
record time was in great part due to 
the perseverence and competence of 
J C Skerrett, Dominion Flow Meter Co 
and Hall Laboratories; N Hollefriend, 
Canadian Allis-Chalmers, Ltd; W C 
Chapman, Hall Laboratories, who dur- 
ing the design period was associated 
with H G Acres Co (consulting engi- 
neers) and who, for the year after 
operation began, occupied the position 
which the writer J E Lewis now holds. 
Routine control methods and depart- 
ment organization, established by Mr 
Chapman, have continued with only 
slight modification. 

The steam and power plant, of which 
the feedwater department is an integral 
part, is supervised and operated by 
E W Dill, steam plant superintendent, 
and C J Spicer, chief engineer. The 
writer wishes to acknowledge their as- 
sistance in preparing this article. 
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Outdoor and 
Semi-Outdoor Plants Pay? 


To retain advantages of using condensate in 
coolers and_ turbine-oil 
where water temperatures are too high, evap- 
steam pump dis- 
is suggested 


Power engineers give views on this timely question at Tulsa 


coolers 


ASME meeting; also discuss gas-expansion turbines, evapora- 
tion cooling for generator-air coolers and turbine-oil cool- 


ers, and heat pumps using water storage for better economy 


P Ever since the early outdoor plants 
went into service, the question of the 
merits of such designs has been debated. 
Now, with considerable experience 
available, it is possible to compare these 
plants with conventional ones, in a 
more complete and accurate way, al- 
though no single answer of general ap- 
plicability can be deduced. The panel 
discussion on outdoor construction, at 
the spring meeting of ASME, held 
March 3-5 at the Hotel Mayo, Tulsa, 
Okla., made a substantial contribution 
to the evaluation of such designs by 
bringing together the thinking ar.d ex- 
perience of plant designers for the 
utilities and industry, and of the equip- 
ment manufacturers. 

With J A Keeth, Kansas City Power & 
Light Co, as chairman, and A R Smith, 
General Electric Co, as the opening 
speaker, the various considerations in- 
volved were discussed by F S Clark, 
Stone & Webster Engrg Corp; F P Fair- 
child, Public Service Gas & Electric Co; 
F X Gilg, Babcock & Wilcox Co; O H 
Hedrich, Public Service Dept, City of 
Glendale, Calif; Carl Heinz, consult- 
ing engineer, Los Angeles; H G Hie- 
beler, Houston Lighting & Power Co; 
F M Leverett, The Texas Co; R T 
Matthews, E I du Pont de Nemours & 
Co; J R Carlson, Westinghouse Electric 
Corp; and E D St. John, Kansas Gas & 
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Electric Co. The following is a brief 
summary of the facts and opinions put 
forward by the panel members. 

Outdoor-Plant Advantages. Major 
factors to be considered in choice be- 
tween outdoor, semi-outdoor and con- 
ventional plants are: (1) climate (2) 
fuel burned, and (3) over-all cost. The 
primary incentive toward outdoor con- 
struction has been savings in invest- 
ment, which now assume greater im- 
portance with increases in construction 
costs. Experience seems to indicate that 
building cost may be reduced 25 to 35%, 
for a saving of about 5% in total cost. 
Against these gains must be charged 
somewhat higher costs for exposed 
equipment. 

General advantages claimed for out- 
door construction include: greater flexi- 
bility for plant expansion, better ventila- 
tion and cleanliness conditions in the 
inclosed working areas, and reduction 
in size of operating force required. On 
this latter point, there was some dis- 
agreement, and a number of panel mem- 
bers felt that the occasionally difficult 
weather conditions under which mainte- 
nance must be done would increase cost 
and time of outage, even though total 
amount of maintenance might be less 
because of the absence of a building. 

Wide Variety in Designs. Plants de- 
scribed by participating engineers 


varied widely in design, from plants 
with all major equipment exposed to 
combinations of exposed and inclosed 
equipment. In many cases, boilers are 
fully or partly exposed. The closure, 
sufficiently air tight to defeat infiltra- 
tion, usually proves tight enough for 
weather protection but must be designed 
so water cannot collect in pools. Elimi- 
nation of conventional structures hous- 
ing turbine rooms offers attractive sav- 
ings because such buildings must be 
heavily constructed to carry a traveling 
crane. Several arrangements have been 
used: (1) a low structure of light con- 
struction over the entire space, with an 
outside gantry crane working through 
roof hatches (2) individual turbine in- 
closures, say of the Quonset-hut type, 
which can be removed for major over- 
haul operations (3) turbines designed 
for fully outdoor service. At present 
there seems little to choose among these 
three general schemes, each having ad- 
vantages. 

Equipment Protection. Experience 
shows need for carefully designed 
equipment protection, particularly on 
small contro] lines, drains, and boiler 
mountings. In general, the results cited 
by the panel members indicated that 
operation and maintenance of suitably 
designed outdoor plants present no 
major problems, although temporary in- 
closures or protection must be provided 
for maintenance crews. 

Gas-Expansion Turbines. Describing 
the gas-expansion turbines now finding 
wide use in the oil and gas fields, 
Stephen Bencze, Elliott Co, pointed out 
at another session that these units 
should not be confused with combustion- 
(Continued on page 158) 
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SOOT REMOVAL: Operating Must 


In concluding a 3-part series, Assistant Editor J C McCabe 
discusses soot blowers for watertube boilers. Included are 


fixed-position, mass-flow, retractable and automatic designs 


> THE ART OF SOOT REMOVAL in water- 
tube boilers has made marked progress. 
The recent introduction of (1) auto- 
matic operation—preselected sequence 
(2) remote contro] (3) compressed air 
as a blowing medium (4) improved 
blower designs are indications of this 
progress. 

Most soot blowers now in service are 
of fixed-position. rotary design, Fig. 1, 
2 and 3. employing steam as the blow- 
ing medium. Usually the parts are 
(1) blower element containing the noz- 
zles (2) operating head including ad- 
mission-valve assembly and steam con- 
nection (3) wall box that supports the 
header and connects to blower. Here are 
three designs for steam admission: 

Poppet Valve. One rotary design, Fig. 
1, admits steam to the blowing element 
through a spring-loaded poppet valve. 
This valve operates under control of a 
trigger and of a notched cam that de- 
fines the blowing arc—up to 360 deg. 


2 (right) The pilot valve 
directs steam to the ends 
of a trunk piston. Steam 
enters blower when a lever 
Motion forces pilot valve 
to vent one piston end 
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Pilot valve? 


A choice of blower heads permits clock- 
wise or counter-clockwise rotation so 
the blow may parallel the draft. 

This assembly operates the control- 
ling trigger and cam through a gear 
and pinion moved by a sheave or hand- 
wheel. A 35-lb pull at the sheave-wheel 
chain enables trigger and cam to open 
the poppet valve against a pressure up 
to 400 psi. Pull of the chain rotates 
the cam, forcing the trigger out of the 
notch. This trigger movement pushes 
the poppet valve and holds it open as 
long as the trigger rides up on the cam 
face. Depending on cam shape, this 
arrangement gives (1) fast or slow valve 
operation (2) reduced pressure at dif- 
ferent points in the blowing arc (3) 
selection of any number of arcs, odd or 
even, up to 360 deg. 

Pilot Valve. Fig. 2, steam is admitted 
to the soot blower by a pilot valve. 
With the main-control valve in the 
steam-supply line open, pressure forces 


1 (left) Poppet 
valve under a spring 
load admits steam to 
a blower head. Con- 
trol comes from us- 
ing a trigger with a 
notched cam device 


the pilot valve to the extreme left of 
its stroke. Steam flows through the 
pilot bleed lines, fills the pilot-valve 
cylinder, and places both sides of the 
trunk piston under the same pressure. 
This piston houses a large spring that 
holds the soot-blower valve against its 
seat. 

When the sheave wheel is turned, a 
cam on the shaft moves a link or lever 
connected to the pilot valve, and forces 
this valve to the opposite end of its 
stroke where it is locked in place. In 
this position, the back of the trunk 
piston vents through the pilot valve to 
atmosphere. Full steam pressure ap- 
plied against the nose of the trunk 
piston forces it against the spring and 
opens the valve; which remains in this 
position until the blowing element ro- 
tates through its are. 

This blowing arc terminates when 
an adjustable stop on the gear trips the 
pilot-valve mechanism. This trip action 
returns the pilot valve to its original 
position, and the spring again forces 
the valve shut, closing off steam flow 
into the element. 

Essentially the same action occurs in 
soot-blower heads of this type for high- 
pressure steam of over 250 psi. For 


Main trunk’ 
piston (closed) 


3 (above) Balanced 
valve in a chamber 
under steam pressure 
requires a force ap- 
plied to a valve tap- 
pet rod. Work stroke 
or blowing period 
is defined by shape 
of the cam surface 
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4 Blower element and head connect 
at the wall box. Springs or bearings 
carry the thrust and expansion loads 


such pressures, adjustable orifices with 
vernier settings give a selection of 
optimum pressure to meet the particu- 
lar work of individual elements. In 
addition, one more steam line taken 
from the downstream side of the main 
piston valve connects to the pilot valve 
as a bypass, partly balancing high steam 
pressure and improving operation. 
Balanced Valve. Rotary soot blower, 
Fig. 3, received incoming steam in a 
chamber surrounding the two exterior 
faces of a balanced valve. These two 
faces, under the same applied steam 
pressure, exert slightly different pres- 
sure on the balanced valve because of 
their difference in cross-section. A re- 
taining spring, pushing against the 
larger face, supplements the slight posi- 


8 Various samples of welded 
nozzles show venturi influence 
on the nozzle shape and form 
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5 A flexible coupling arrangement 
in which movement of the blower ele- 
independent of the header 


ment is 


tive pressure of its greater cross-sec- 
tion, and normally this combination 
holds the valve shut. To open, me- 
chanical force must be applied. 

This force supplied through a sheave 
operates a valve tappet rod under the 
control of two cams of different diame- 
ters. These cams depress a_ roller 
towards the valve. The work stroke 
of this roller on the valve-operating 
lever (the blowing period) occurs only 
when it is riding on the cam surfaces. 
Valleys or no-stroke positions vary from 
a 15-deg minimum to any desired period 
depending upon cam shape. Approaches 
and declines, for roller travel up and 
down from the cam face, are identical 
(a 644-deg rotation of the gear moves 
the roller from a valley to the face of 
the cam, or vice versa) so valve opening 
and clesing takes the same arc time. 
This arrangement makes possible a 
maximum blowing arc of 345 deg. 

Operating Procedure. In general, 
permanently fixed rotary soot blowers 
follow this pattern: Drain valve is 
fully opened, then the main control 
valve, until steam from the drain blows 
dry. Blower sequence observes rule 
of lowest unit in first pass first; others 
in their order with relation to draft. 
In addition, boiler dampers should be 
wide open when blowers operate. Ro- 
tating blower elements should turn 
slowly while steam discharges from the 
nozzles. After blowing all units, close 
main control valve and open drain 
valve. 

Installation and operation require 
that (1) blower elements be maintained 
in register with tube lanes to prevent 
erosion (2) a Ys-in. hole be drilled 
through the drain-valve seat to permit 
drainage at all times (3) steam never 

be blown from nozzles of rotating units 


— 
Yj 


6 Wall boxes dif- 
fer in shape and in 
material depending 


upon the boiler casing. 
Setting saves them 
from any direct heat 


Top: 
Bearing welded to the tube; 
weld may be steel or alloy 


7 Five bearing types. 


Intimate contact hangers 
have large surface against 
tube to give ample cooling 


For cases where element can- 
not be withdrawn a removable 
welded bearing is employed 


A welded bearing construc- 
tion where element rests on 
tube; welds serve as guides 


A clamp form of bearing used 
in cooler zones, sometimes 
tack welded to prevent slip 
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9 Long retractable blower element, 
a type that usually has a small flow 
demand for a comparatively: long blow 


10 A short retractable blower element. This type 
generally has a high flow demand for a short blow. 


11 A retractable 
unit employs special 
nozzle shape for slag 
screen cleaning use 


12 A slag-removal device 
that admits water through 
water-mix .valve built into 
present soot-blower design 


without revolving elements (4)  sta- 
tionary units, when present and ad- 
jacent to rotating ones, be blown first. 

Wall Boxes. Provision for expan- 
sion, thrust and radial load, as well as 
the coupling support of blower ele- 
ments, are usually built in at the wall 
box, where the blower head couples 
to the blowing element. These pro- 
visions may be a system of external 
springs, Fig. 3 and 4, or a flexible 
coupling between header and element, 
Fig. 5. In some designs ball or thrust 
bearings carry the thrust and radial 
loads. Sleeve bearings may furnish 
additional bearing surface. Wall boxes, 
Fig. 6, vary in form and material with 
manufacturer and boiler-casing type. 
Their setting is such, however, that they 
are protected from the full furnace heat. 

Blower Elements. For watertube soot 
removal, blower elements run crosswise 
of a bank of tubes. These elements, in 
effect small headers, contain the steam- 
discharge nozzles. Usually of seam- 
less steel, composition depends 
on the heat zone in which they work. 
These alloys withstand furnace tem- 
peratures, scale formation and grain 
growth, as well as corrosion and pitting 
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INDEX AVAILABLE 


Copies of the index for 1946 
Power are available. Because of 
paper shortage, it will be impossi- 
ble to make any general distribu- 
tion but single copies may be 
obtained, while they last, by ad- 
dressing Miss M Coffey, Power, 
330 West 42nd Street, New York 18, 
N. Y. 
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for the given ranges of temperature. 

Mass Flow. Usual practice calls for 
welding discharge nozzles into the 
blower elements. Examples of these 
welds, Fig. 8, show that the nozzle is 
usually shaped like a venturi. Shape is 
important because soot-blower effective- 
ness comes from the force and penetra- 
tion of the cleaning medium, air or 
steam. Today’s mass-flow blowing 
methods employ a series of large jet 
nozzles arranged throughout the length 
of an element to combine in a solid 
mass, creating lateral and longitudinal 
turbulence. Such action is claimed to 
reduce scouring or scoring tendencies 
prevalent in single nozzles or sets that 
do not complement one another. 

In fact, mass-flow techniques allow a 
radical difference in soot-blower loca- 
tion. The previous requisite of close 
register with tube lanes contrasts 
sharply with present 10-to-30-in. dis- 
tance between elements and tube banks. 
Elements blow in the direction of draft, 
thus reducing tube erosion. Care is 
taken to avoid any blow against nor- 
mal gas-flow direction. A further pre- 
caution, where possible, is not to blow 
against hangers or supports. 

Soot-Blower Bearings. Blower ele- 
ments require support along their 
lengths across boiler-tube banks. These 
supports, or bearings, are generally 
plain steel since they are directly at- 
tached to the boiler tubes, which con- 
duct heat away from them. Alloyed 
bearings serve where temperatures are 
severe. Fig. 7 shows five types that 
are secured either by welding or nut 
and bolt. When tightening or renewing 
bearings, boiler-tube section in contact 
with the bearing should be absolutely 
clean; the bearing should be ham- 
mered lightly after the nut has been 


tightened to insure a close bearing to 
tube fit (nut can usually be pulled up 
a turn or so after tapping). One manu- 
facturer recommends _tack-welding 
clamp-type bearings to the boiler tubes 
to prevent slipping. Give special at- 
tention to manufacturer’s recommenda- 


13 Compressor setup for a complete 
soot-blowing system using air alone 
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tions on bearing number and spacing 
since these differ with element material 
and location. 

Soot-Blower Piping. Most important 
among the fundamentals for good soot- 
blower piping installation are (1) 
drainage (2) supports (3) connections. 

Proper drainage results from locating 
the main supply-line valve at the high- 
est point of this line. Such a location 
enables all condensation to drain from 
the valve back to the boiler on one side 
and to the soot-blower drain line on 
the other. Further, the most desirable 
piping system comprises a_ vertical 
header with inclined branch lines at 
an angle to the individual blowers, 
Fig. 15, and a water leg or condensate 
reservoir of at least 200-cu-in. capacity 
at the other end of the vertical header. 

By running branch lines to individual 
blowers at an inclined angle, entrained 
condensate in the incoming steam tends 
to settle out with the change in direc- 
tion. Ample drainage reservoir below 
the connection to the lowest branch line 
permits collection of all condensate, 
even that resulting from radiation in 
the piping while soot blowing is under 
way. The header drain valve, as pointed 
out, should have a fe-in. hole drilled 
ihrough the disk or partition wall. This 


14 Adjustable-spring piping 
support is designed for use 
with vertical header system 


eliminates condensate that forms be- 
tween blowing periods if the main 
drain valve has been left closed. 

Good piping support comes from a 
well-planned layout that frees the sys- 
tem of any strain. Furthermore, an 
adequate and adjustable spring piping 
support, Fig. 14, for the vertical header, 
helps in keeping the system from im- 
posing any strain on soot-blower heads. 
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15 Soot-blower piping arrangements (above and at right) 
use vertical headers with inclined branch lines serving 
the individual blowers. Good practice also employs a 
water leg or a condensate reservoir for the drainage 
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In checking for connections, make 
certain that the steam-supply line, num- 
ber of nozzles in the element, and pres- 
sure available are all properly sized 
and related to give the desired pressure 
at the nozzle outlet. If available, steam 
connection for supply should be directly 
to the boiler or superheater. Such a 
connection lessens the amount of en- 
trained moisture in the soot-blower 
line, but no other connection should he 
made on the line. 

Retractable Blowers. Modern high- 
pressure boilers require soot-blower op- 
eration at temperatures which are so 
severe that maintenance and replace- 
ment make it impracti¢able to expose 
blower elements indefinitely. Under this 
stimulus manufacturers have developed 
retractable blowers, Fig. 9 and 10. 
Originally these devices served in areas 
of heavy-slag concentrations and high 
gas temperatures. Their comparative 
high-energy release for small section 
of heating surface and their retractable 
nature have made these units attractive 
in lower-temperature zones. It is im- 
portant that the blowing medium flow 
continuously through the element to 
prevent failure from high temperature. 
Long-retracting blowers use small-flow 

(Continued on page 140) 
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STEAM SUPPLY 


The power engineer must lick many 
problems in his job of supplying steam 
to industrial processes and removing 
the resulting condensate so heating is 
rapid and uniform. Although many of 
the problems are peculiar to a particu- 
lar machine or process, their solution 
generally hinges on correct application 
of engineering fundamentals. 

In the process-heating cycle, we turn 
water into steam by the addition of 
heat. Inevitably, some of this heat is 
lost between the point of generation 
and the point of use, but the major part 
is given up usefully in the process itself. 
Subtraction of heat from the steam 
causes condensation, and so part of the 
steam becomes water again. Regardless 
of whether the condensation represents 
a loss that cannot be avoided or is the 
result of a useful and desirable opera- 
tion, provision must be made for re- 
moving the condensate. It is apparent 
then that proper handling of conden- 
sate requires a clear understanding of 
the laws that control these changes of 
state— production of steam from water, 


condensation of steam back into water. 

It is a matter of common experi- 
ence that if we heat water its tempera- 
ture rises. This is called sensible heat — 
that is, heat that shows up as a change 
in temperature. We use this as a meas- 
ure of quantity of heat; one Btu is, 
roughly, the amount of heat needed to 
raise one pound of water one degree. 
We also know that, at atmospheric 
pressure, continued addition of heat to 
water raises the temperature just so 
far — to 212 F. 

If water is at 212 F, further addition 
of heat produces no rise in temperature. 
Heat units keep flowing into the water 
but instead of raising its temperature 
they serve to turn the water into a 
vapor — steam. Temperature does not 
change until all the water is evaporated. 
Then, if we continue to add heat, the 
temperature of the vapor begins to rise. 

The extra heat needed to make a 
liquid vaporize is called latent heat of 
vaporization. Exactly the same amount 
of heat must be removed to condense 
the vapor back into a liquid. In neither 


case does a temperature change result 
from the heat flow; that’s why we call 
it latent heat. 

We have talked thus far of a change 
of state at atmospheric pressure. The 
same sequence of events — temperature 
rise in the water, vaporization, and 
then superheating — occurs at other 
pressures, but there is a different tem- 
perature at which vaporization occurs 
for each pressure. This is known as the 
saturation temperature and water at 
this temperature is known as saturated 
water. Roughly speaking, water at the 
saturation temperature for any given 
pressure has absorbed all the heat it 
can without changing into vapor. 

Effect of pressure on this business of 
changing state is quite marked. For 
example, water normally vaporizes, 
under atmospheric pressure, at 212 F. 
Put it under a vacuum, with pressure 
down to 0.5 psia, and it boils at about 
79 F. Put it under a pressure of 100 
psia and it must be heated to 328 F 
before it will vaporize. 

For an example, let’s look at Fig. 1. 
At A we have exactly one pound of 
water under a constant pressure of 200 
psia. It occupies 0.01602 cu ft in its 
original condition at 32 F. Now let’s 
add heat. The temperature rises and 
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STEAM SUPPLY 


STEAM GENERATION AT 200 PSIA 


Saturation temperature: 381.8 F (A) 
Specific volume of saturated liquid: 


0.01839 cu ft (A) 
Specific volume of saturated vapor: adtied fo evaporate 
2.288 cw ft (B) water is 843.0 Btu, total 
Specific volume of stoom at 600 F; “984 above 32F 
3.060 cu ft (Q 
Enthalpy of saturated liquid: 355.4 200 
Bru (A) m 
Enthalpy, evaporation: 843.0 Btu (B) ' 
Enthalpy, sat vapor: 1196.4 Btu (8) | 
Enthalpy at 600 F: 1322.1 Btu (Q il 
ree” 
ob ti of 
soturated steam 
of ZBIBF wy 


water expands slightly. The saturation 
temperature for 200 psia is 381.8 F, and 
continued heating brings the water to 
this temperature. We then have a 
pound of saturated water and its vol- 
ume is 0.01839 cu ft. As further heat is 
applied, the water evaporates without 
change in temperature and at the in- 
stant of complete evaporation the satu- 
rated steam occupies 2.288 cu ft, B. 

Now that all liquid has evaporated 
and we have saturated vapor, the steam 
can be superheated to any desired tem- 
perature by further addition of heat. 
This increases the volume; superheated 
steam is less dense than saturated 
steam. For example, at C, superheating 
to 600 F, total temperature has in- 
creased volume to 3.060 cu ft. 

We are now ready to look at another 
term encountered in modern practice. 
Enthalpy represents total heat in when 
speaking of (1) heat in the saturated 
liquid (2) latent heat of evaporation, 
or heat of evaporation as it is also 
called, and (3) heat added in super- 
heating. In steam work, we use 32 F 
as a base, and measure heat changes 
from this point. 

In Fig. 1, heating the water from 32 
F to 381.8 F took 355.4 Btu, while the 
evaporation of water to steam required 
843.0 Btu. Superheating to a total tem- 
perature of 600 F took another 123.7 
Btu, so we find that the total operation 


80 = (240) 


of converting water at 32 F to super- 
heated steam at 600 F took 1322.1 Btu, 
the sum of the individual figures. If we 
were to reverse the process, removing 
123.7 Btu would bring the steam back 
to the saturation point, and removing 
843.0 Btu more would condense the 
entire pound back to water. 

In boilers, and in process equipment, 
the same kind of changes occur and the 
same figures apply, the difference being 


A-EFFECT OF SURFACE | 


TEMPERATURE O 
HE: 


1 Heating water under constant pres- 
sure expands it, then turns it into steam. 
After quid is evaporated the steam can 
be superheated to desired temperature 


that we usually deal with many pounds 
of water or steam and with a more or 
less continuous changing of state. For 
instance, in a boiler we add heat con- 
tinuously to circulating water, and con- 
tinuously withdraw saturated steam 
from the drum. Superheating likewise 
is a continuous operation, carried out 
in a separate bank of tubes. 

Main reason for generating steam is 
to use it as a conveyor of energy from 
boilerhouse to process plant. But im- 
mediately upon starting its journey the 
conveyor, like an overloaded truck, be- 
gins losing its cargo along the way. 
Heat escapes through the pipe walls, 
Fig. 2, and the steam becomes cooler. 
Here, superheated steam offers an ad- 
vantage, especially in long distribution 
lines: It can lose considerable heat be- 
fore condensation introduces moisture- 
removal problems. 

Unless the steam is superheated it 
may contain from 0.3 to 5% moisture 
when leaving the boilers, especially if 
they are improperly proportioned or 
operated at extremely high rating. 
Steam quality is further reduced by 
condensation in the distribution lines 
because heat escapes through pipe walls 
and insulation. Loss depends on tem. 
perature head between steam and am- 
bient air, and thickness of insulation. 

Moisture may be carried from a 
boiler as either fine spray or concen- 
trated slugs. It may also be caused 
wholly by condensation in the line, the 


Btu loss per sq ft, per deg F temp diff, per hr 


’ inculution increases as pipe 
_B With other things equal, small-diameter pipe loses more heat than large 


POWER © April 1947 


Total of heot added 
obove 32 F is (322.1 
||| 
5.060 cu tt of 
“superheated steam 
added for’; 
237 
| 
B-EFFECT OF PPE SIZE iON HEAT 
4 2s | LOSS “THROUGH INSULATION | 
0 
aa 
na 
Pe surtace temperature, F Nomina pipe diameter, in 


quantity produced depending upon the 
pipe length and insulation effectiveness. 
No matter how thoroughly a steam 
pipe is insulated condensation occurs. 


Whatever the origin, moisture en- 
trained in the steam lowers its net 
thermal (heat) value. It may also in- 
troduce serious water-hammer prob- 
lems. Answer is to remove the moisture 
either mechanically or thermally. 

Mechanical removal takes place in 
steam separators, Fig. 3, of these prin- 
cipal designs: (A) change of direction, 
(B) centrifugal action, (C) baffle plate, 
(D) mesh, (E) absorption units, and 
(F) gridiron. Steam expansion is an 
important factor in the operation of the 
majority of separators; upon entering 
the separator the steam expands slight- 
ly, which momentarily lowers its den- 
sity. Thus water particles tend to drop 
out of the steam more readily. Effi- 
ciency of moisture removal (1) in- 
creases as entering steam quality falls 
and (2) drops off as velocity increases; 
a separator used on extremely high 
velocity shows poor efficiency, Fig. 4. 

To be of any practical value a sepa- 
rator must be equipped with a water 
chamber, large enough to take care of 
warm-up condensation and assure col- 
lection of water knocked out of the 
steam. It should be fitted with a de- 
pendable trap, Fig. 5. Trap must be 
able to handle the maximum load an- 
ticipated. Under normal steam condi- 
tions and with lines properly insulated, 
one manufacturer recommends that 
trap capacity be about 20% of the 
total steam volume passing through the 
separator. For steam flow of 6000 lb 
per hr use a trap that can handle 1200 
lb per hr. 

Traps for draining steam-line sepa- 
rators must: (1) handle condensate 
that forms when steam is first turned 


on (2) discharge normal condensate 
formed by radiation loss and (3) han- 
dle carryover from the boiler. Amount 
of condensate formed in raising the 
pipe metal from initial to final tem- 
perature (not including radiation loss) 
can be calculated as follows: Multiply 
pipe weight by the number of degrees 
rise in temperature and by specific heat 
of the metal. Divide by the enthalpy 
of the steam at final temperature. 

For trap-selection purposes amount 
of steam required to bring the header 
up to temperature should be expressed 
in lb per hr. Warm-up period is taken 
as 5 min. Suppose it requires 350 lb of 
steam to heat the header: (350 — 5) 
x 60 = 4200 lb per hr, the discharge 
capacity of a trap or traps needed dur- 
ing warm-up periods. 

If the warming-up period is length- 
ened, condensing rate in lb per hr is 
less. While a 10-min period halves the 
load in terms of lb per hr, pressure in 
the header builds up more slowly and 
the trap has to operate at a lower-pres- 
sure differential. This means a higher 
safety factor, and the final trap size 
selected is about the same. 

Amount of condensation formed by 
radiation can be roughly calculated as 
follows: Multiply external area of the 
pipe covering by the Btu per sq ft, per 
deg temperature difference per hr (from 
tables for the kind and thickness of 
insulation) by the difference between 
steam and air temperature. Divide the 
total by enthalpy of the steam. 

Because radiation load builds up as 
warming-up load falls off, assume that 
the peak arrives halfway through the 
warming-up period. When selecting a 
trap take the warming-up load as cal- 
culated previously and add one half the 
normal radiation load to it. Manufac- 
turers recommend a safety factor of 
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3 STEAM SEPARATOR 


collects moisture, 
which drips off into 
the basin below, 


letting the steam 
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\ Fo, | 
Seperaters remove the moisture 
from the steam by different meth- ae 
ods. A Change in direction discards , 
water. B Centrifugat-action unit 
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; wire screen, falls to lower chamber 
= 
washer 
4 Screen 
Stone-» 
au 
on its way => Oroin 
(Right) ‘Felt washer, held by screens, 
seperates moisture from the steam 4 
Onilled ports leading to hollow 
| 
| F Moisture impinges on gridiron 


5 Teo be of practical 
use, a separator must be 
equipped with a collect- 
ing chamber large enough 
to handle the condensate, 
and must be drained 
by a dependable trap 


two for traps installed at intervals 
along the line (200 to 500 ft) and three 
for the one at the end. 

If steam is generated at a higher 
pressure than the process requires, one 
pound occupies less space and a great- 
er quantity (weight) can be trans- 
ported through a pipeline of given 
diameter. The increased pressure also 
permits passing the steam through a 
pressure-reducing valve, at the point 
of use, whose main advantage is that it 
makes the steam drier. 

Assume that dry saturated steam is 
generated at 250 psi for transmission to 
process that requires 50-psi steam. If 
heat loss between boiler and first take- 
off wastes 20 Btu, steam at the reduc- 
ing station contains 1202 — 20 = 1182 
Btu, with about 2.5% moisture. The 
steam now passes through the valve, 
and is reduced to 50 psi. Total heat of 
50-psi steam is 1179 Btu so the wet 
steam (2% moisture) that went into 
the valve comes out dry with 3 Btu 
showing up in 5-F superheat, Fig. 6 
(assuming no heat loss in the valve). 
Skeleton chart is from Mollier chart, 
Thermodynamic Properties of Steam, 
by Keenan and Keyes, published by 
John Wiley and Sons, Inc., New York. 

Suppose steam travel to the further- 
most take-off loses another 20 Btu; 
total heat in the steam is now 1202 — 
40 = 1162 Btu, with about 5% mois- 


6 Proper selection of boiler pressure 
and superheat, with judicious use of mois- 
ture separators and pressure-reducing 
stations, provides dry steam to process 
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ture. Here it passes through another 
pressure-reducing valve and comes out 
at 50 psi. The discharge falls short 
of saturation heat by 1179 — 1162 = 
17 Btu, but moisture has decreased 
from 5% to slightly less than 2%. 

If the generated steam contains 34-F 
superheat (total temperature 440 F and 
heat content 1224 Btu per Ib) condi- 
tion at the first pressure-reducing sta- 
tion is 1224 — 20 — 1204 Btu, with 
about 2-F superheat. After reduction 
to 50 psi through the valve the steam 
contains an excess of 25 Btu, showing 
up as 45-F superheat. At the further- 


most take-off steam arrives with 1184 
Btu and 2% moisture. Upon passing 
into the 50-psi zone the difference of 
1184 — 1179 = 5 Btu goes to dry the 
steam and add 8-F superheat. 

Disadvantage of superheating steam 
to eliminate moisture in distribution 
lines is that, all other conditions re- 
maining equal, it requires a larger- 
diameter pipe to convey a given quan- 
tity of heat units because superheating 
decreases the heat content per cu ft. 
Referring again to the example, Fig. 1, 
we find that superheating increased the 
volume of one pound of steam from 
2.288 to 3.060 cu ft, an increase of 
0.772 cu ft, or 33.7%, to get an added 
heat content of 123.7 Btu. Working on 
a cu ft basis the saturated steam con- 
tains 1198.4 — 2.288 — 523 Btu per 
cu ft and the superheated 1322.1 — 
3.060 — 433 Btu, a difference of 90 Btu 
per cu ft. 

Passing superheated steam to proc- 
ess offers advantages in some cases 
only. For instance, in a counterflow 
heat exchanger, incoming superheat 
temperature can go into making the 
outgoing product hotter than the 
steam’s condensing temperature. On 
the other hand, superheated steam may 
be a real disadvantage in drying rolls, 
jacketed cooking kettles and other ves- 
sels of like construction. Here the en- 
tering superheat causes local hot spots. 

Thus it requires a wise selection of 
boiler pressure, with perhaps some 
superheat and judicious use of separa- 
tors and pressure-reducing stations to 
counteract the effect of transmission 
heat loss and to deliver to the process 
relatively dry steam, but without an 
objectionable amount of superheat. 


_ Temperature lines 
4Superheot lines 
-Soturation line 
© 
lines 
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CONDENSATE AND 


Upon entering the jacket of a cook- 
ing kettle, drying roll or other heat 
exchanger, steam gives up heat to the 
material being processed and, in doing 
so, condenses to water. If heat transfer 
is to be uniform and continuous the 
condensate must be removed as rap- 
idly as it forms. 

Suppose the condensate is permitted 
to drain freely through an open pipe. 
No water accumulates, but instead 
steam escapes. Well, why not attach 
a valve to the outlet and throttle the 
discharge so only a steady stream of 
water escapes, Fig. 1A? Fine for a 
while, but what happens if the steam 
load changes? 

When the product is cold, tempera- 
ture head between steam and process 
material is high and condensation 
rapid but, after warm-up, temperature 
head is low and condensation slow. A 
fixed valve opening cannot possibly 
serve for more than one specific con- 
dition, much less for the extremes in 
both directions. So water backs up 
during heavy load, B, and steam es- 
capes at light load, C. What we need 
is an automatic valve (the familiar 
trap) that opens to release condensate 
and closes against steam passage. 


AIR REMOVAL 


In any heating unit, presence of air 
reduces heating effect of steam. Im- 
mediately upon shutting down a proc- 
ess the heating spaces remain filled 
with steam that soon condenses and 
leaves a partial vacuum inside. Air 
then enters through vents and packing 
glands and, by the time steam is 
again turned on, the spaces are filled 
with air. Moreover, unless an efficient 
deaerator serves the boilers a certain 
amount of air enters with the feed- 
water. In the boiler this air is driven 
out of the water and carried along 
with the steam into process units. 

It can be seen that air in the steam 
space may result from the start-up 
condition or, in some cases, from en- 
trance with the steam during the run- 
ning condition. These two conditions 
differ in many respects and it is well 
to consider them separately. Let’s look 
first at the start-up condition, when 
the space in the vessel is normally full 
of air. As steam enters, it tends to 
push the air ahead of it. In a kettle 
such as that of Fig. 4C, for example, 
some of the air will go out the trap 
connection at the bottom, and if the 
trap is designed to vent air it will do 
so until the steam reaches the connec- 
tion and seals off the air flow at this 
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1 MANUAL CONTROL 


A lead remains constant, 
hand valve solves the problem 


Condensate bocks up 


B With lead increase, vaive 
must be reset or water backs up 


Steom waste 


C On load decrease the valve 
must be reset or steam escapes 


point. Remaining air will tend to 
move ahead of the steam to the coldest 
part of the kettle and the air vent 
shown has as its primary job removal 
of this air. 

What happens if the trap can’t vent 
air and there is no air vent? The steam 
pushes the air ahead of it but there 
is no place for the air to leave the ves- 
sel. The air remains and exerts a pres- 
sure, the amount depending on how 
much air is present. This is called a 
partial pressure, and the law govern- 
ing such conditions may be stated 
generally as follows: If two gases oc- 
cupy the same space, each will exert 
a pressure equal to that which it would 
exert if it filled the space by itself, and 
the total pressure in the space will be 
the sum of these partial pressures. 


TEMPERATURE RELATION 


Now in this case, total pressure can- 
not exceed that of the line, and since 
the air is exerting some pressure, the 
steam in the space will be at a pres- 
sure less than that of the line. Hence 
the steam temperature will be lower 
than that corresponding to the line 
pressure. Assume the heating unit is 
supplied from a 50-psi dry-saturated 
steam line and that a gage at the inlet 
shows that 50 psi is being held at that 
point. Steam at 50 psi has a tempera- 
ture of 298 F and a thermometer prop- 
erly inserted in the heating vessel 
would be expected to indicate this 
amount. Suppose, as often happens in 
practice, that it reads less, say 290 F. 
Referring to the steam tables, we find 
a corresponding pressure of 43 psi, 
which means that 50 —43=7 psi of the 
indicated pressure is caused by air 
trapped in the vessel. Under this con- 
dition, the kettle is either running be- 
low capacity or producing an inferior 
product because of the lower temper- 
ature applied in the steam space. 


EFFECT OF AIR 


This example demonstrates the need 
for proper venting of air if process 
heating is to be fully effective. Data 
on properties of air and steam, and 
mixtures of them, are given in handy 
form in Fig. 2 and 3. The latter shows 
graphically the influence of the pres- 
ence of various quantities of air on 
steam temperature for a range of steam 
pressures. If percentage of air by vol- 
ume is known, read vertically to steam 
pressure in the line and across to the 
temperature scale to find actual steam 
temperature. Theoretical steam tem- 
perature for any given pressure is read 
on the line of 0% air. 

The effect of air present at start-up 
is easy to see. Effect of air brought in 
with the steam during running may 
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2 Confined seperately in equal volumes at the same pressure and 
temperature, a cu ft of air proves heavier than one of steam, curves A and B 


be important also, in some cases. Let’s 
look again at the kettle of Fig. 4C, and 
assume that the entering steam carries 
with it some air. This air will be thor- 
oughly diffused in the steam and sepa- 
ration will not normally occur except 
at the heat-transfer boundary where 
condensation takes place. Here the 
steam-air mixture turns into water 
and air. Under usual conditions, the 
air released by the change of state will 
be carried off in the condensate, either 
in dissolved form or as entrained air. 
In either case, the trap handling con- 
densate must be designed to vent air 
if the kettle is to operate properly. 
If the trap does not vent air, it will 
remain in the steam space to exert its 
partial pressure and thus reduce the 
steam temperature, just as was shown 
in the example above. Under the run- 
ning condition, then, the trap becomes 
the most important element in the air- 
removal job and the air vent normally 
plays little part after its highly nec- 
essary contribution of bleeding trapped 
air during the start-up period. 
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In practice, vents in Fig. 4A and 
C are musts so that incoming steam 
can force the air ahead of it. On 2-pipe 
heating systems the one in Fig. 4B is 
recommended even though the return 
line carries a vent. High steam velocity 
in a pipe coil, Fig. 5A, and in the tubes 
of a shell-and-tube heat exchanger 
tends to sweep the surfaces free of air, 
but the reverse is true in large spaces 
where velocity is low, Fig. 5B. Here 
cold air is driven out of the conden- 
sate line on start-up but later accumu- 
lations, being heated and diffused 
throughout the steam, may take some 
time to remove. Rotation of the drying 
roll, Fig. 5B and D, drags a film of 
air to the bottom where it escapes 
through the drain siphon. Steam en- 
tering the top of a radiator, Fig. 5C, 
drives cold air out the return line and 
no radiator vent is needed. 

On flat coil heaters using a conven- 
tional or shop-fabricated lift fitting, 
condensate may seal the outlet so that 
air does not escape readily on start-up. 
Remedy is to bypass the lift fitting 


with an air vent or install a double 
concentric pipe riser, as in Fig. 4D. 
Here the air is free to escape through 
outside pipe and vent. 

A 3-stack blast coil, Fig. 6A, uses 
an individual trap for each section 
and a common vent on return main to 
purge entire unit of air. For end-of- 
main service, B shows how air is 
vented when a main and unit heater 
are trapped separately. In C the main 
drains through the unit heater, and a 
vent on the return line removes air. 

Summing up: Regardless of whether 
air remains in the steam space after 
starting up or comes in with the steam 
it has a 2-fold effect. Entrapped air 
reduces the steam-space temperature 
and increases the resistance to heat 
transfer if it forms a film on the bar- 
rier surfaces. With positive air re- 
moval, the job can be done in the 
same time with lower steam pressure 
or if the same pressure is maintained, 
output can be stepped up. Shortening 
the time required to turn out one 
product unit means less fuel wasted in 
radiation and convection losses. 

Because air removal is so important, 
each installation must be studied in- 
dividually to assure locating the vent 
correctly. Generally, best place is re- 
mote from steam inlet in terms of 
steam travel rather than in distance. 
For instance, if the steam strikes a 
baffle immediately after entering a 
large chamber, best vent location may 
be just back of the baffle. Most traps, 
if designed to handle air, are placed 
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A Cold air is pushed out pipe 
coil by incoming steam. Its veloc- 
ity does a fair job of washing air 
film off the pipe’s inside wall 
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3 DIFFUSED AIR LOWERS 
THE STEAM TEMPERATURE 


centages of accumulated wie. 
lower effective steam tempera-— 
ture. Thus, 10-psi steam has 
temperature of 240F (bottom | 
curve). If the space contains : 
30% air by volume, air exerts 
partial pressure that reduces 
amount of entering steam. Effec-_ 
tive temperature falls to 220F._ 
Air partial pressure may be 
Sad psi. Measure the temperature C Cooking kettle carries 
and check against steam tables vent opposite steam inlet 


EQUIPMENT SO STEAM CAN PUSH COLD AIR OUT OF THE HEATING SPACE ON START-UP 


C _Radiator 


B (above) Air film adhering to 
revolving-roll wall is dragged i 
down to bottom and discharged 

with condensate through siphon 


C (right) In a vapor heating 
system, steam enters radiator at 
top, filling columns downward to 
expel cold air from the trap. En- 
trained air is kept on the move 


-Trop 


— 


D A riser and thermostatic vent connected to 
condensate line from a drying roll remove the 
air and reduce the load on separating trap 
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6 UNIT HEATER VENTS MUST ACT QUICKLY 
sy in the best spot to remove cold air on S 
é start-up, but with due regard to the 
. A Three-stack unit heat- ' efficient removal of condensate as rap- 
; er uses individual trap Wolves y idly as it forms. 
fer each section, end For efficient air removal use auto- 
commen vent on return ; ‘, matic vents, Fig. 7, which open to 
to release entrapped air =F ce ' release air but close against steam or : 
water passage. Devices A to E inclu- on 
B (below) Air vent at i ’ sive, use a thermostatic element to op 
ond of line releases oir i sxe, shut off against steam flow and a float es 
from the header. Where fra : § that closes the vent against water dis- pa 
; woter hazard exists use a } mt 3 charge. Where there is no danger of ab 
fleat-controlied vent. 3 condensate accumulation or back-up, of 
HH ne sels vents F and G, having only thermo- co 
C (lower right) Thomein ee | mn \ static elements, can be used. When pr 
and in doubt, use a combination float and 
heater te a saa thermostatic vent, especially if water gr 
float air release. Use pcre, damage may occur. Vents D, E and F th 
ently on the short headers ; a prevent backflow of air into a system ur 
by covering the discharge opening with di 
a disk or ball. This results in a par- or 
‘ tial vacuum when steam pressure goes (4 
A down, but keeps the radiators or heat- ex 
ers hot longer. Likewise the elements 
heat faster when steam pressure in 
‘, increases. Installing a vacuum air cc 
s vent on one unit of a system is use- di 
less; to be effective entire system must ti 
be equipped so air does not enter at de 
any point when process is shut down. ti 


| 


closes it against water flow. To prevent air entering after 
steam is shut off, units D and F contain a disk and E a 
ball that closes the opening against backflow. One such 
vent on a system is useless; each heater must carry one 


, ‘, ‘ 7 If there is possibility of water damage to structure 
Hi or merchandise use an air vent, actuated by both a 
thermal element and float, A to E, incl. Thermal element 

“ %5, closes the valve against steam passage, and the float 


He 


Where there is no danger of water damage units F and G can 
be used to vent air from equipment and steam lines. Unit G 
having two connections can be used as separating trap, 
air vent or air bypass on separating traps that don’t han- 
die air. Important point is to select correct vent for job 
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SEPARATING TRAPS 


A trap is designed for a practical job 
on the steam system. It must quickly 
open a valve for condensate or air to 
escape, and close it when they have 
passed on. Moreover, the trap must be 
able to recognize and bar the passage 
of steam. It has no power to remove 
condensate; that is done by applied 
pressure inside the vessel being drained. 

Steam traps divide into three main 
groups: mechanical, thermostatic and 
thermodynamic (labyrinth or orifice 
units). Mechanical traps are further 
divided into (1) ball-float (2) upright 
or open bucket (3) inverted bucket and 
(4) thermostatic combinations. Let’s 
examine each group: 

Ball-float traps, Fig. 1A, use a float- 
ing ball that rises and falls with the 
condensate level to open and close the 
discharge valve. Frequently it is a con- 
tinuous-discharge device because con- 
densate level causes the float to posi- 
tion itself according to inflow. When 


steam is first turned on, the float is 
resting at its lowest position and the 
valve is closed. Air, driven along ahead 
of the steam, cannot escape; it must 
be purged through the petcock by hand. 
Float remains in its lower position un- 
til condensate covers the valve seat; 
any further inflow raises the float and 
opens the valve through a system of 
levers. Condensate discharges at steam 
temperature. Fig. 1B shows a ball- 
float trap that snaps the valve open 
and closed. 

Upright or open-bucket traps, Fig. 
1C, operate intermittently and dis- 
charge condensate at steam tempera- 
ture. When the trap is installed no 
water is present; the bucket rests on 
the bottom and the valve is open. 
When steam is first turned on it pushes 
the air out through the trap. Inflow of 
condensate partly fills the trap body 
and overflows into the bucket. The lat- 
ter loses its buoyancy, sinks and opens 


the valve. When steam enters, con- 
densate continues to flow out of the 
discharge until the bucket empties, 
floats, and closes the discharge valve. 
From this point on, a conventional up- 
right-bucket trap does not release air 
unless it is fitted with an air vent as 
shown in Fig. 1C, or Fig. 4B and E. 
Reason is that the bucket floats and 
closes the valve, and the open end of 
discharge tube remains water sealed. 
If these auxiliary air vents are not pres- 
ent the trap must be purged of air 
through a petcock. 

As in the ball-float trap, power to 
operate the valve comes from the float- 
ing bucket. Units in Fig 1D and E use 
a piston-operated secondary valve as 
the main discharge. Here the bucket 
needs only to operate a small pilot 
valve, which controls admission of 
pressure to the operating piston. Latter 
operates the valve easily because it is 
smaller in area than the piston. 

Inverted-bucket traps, Fig. 1F, oper- 
ate intermittently and discharge con- 
densate at steam temperature. With 
trap empty, bucket rests on the bottom 
and valve is open. Steam coming into 
the vessel being drained forces the air 


1 MECHANICAL TRAPS ARE FITTED WITH BALL, UPRIGHT-BUCKET OR INVERTED-BUCKET FLOAT 


A Trap with a ball float 


Pilot valve ——- 


Piston 


Secondary valve-~ 


D and £ Two upright-bucket 
traps equipped with secondary 
valves to relieve bucket load 
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G Compound inverted-bucket 
trap uses a secondary valve 


F Bucket floats inverted 
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SEPARATING TRAPS 


2 TRAPS OPERATE ON METAL OR LIQUID EXPANSION OR VAPOR PRESSURE 


ahead of it into the trap, under and 
around the bucket, and out the dis- 
charge. Entering condensate first seals 
the bucket, then forces air remaining 
under it out the small vent. When wa- 
ter fills the space under the bucket it 
sinks and holds the valve open until 
steam enters, fills the bucket, and 
makes it buoyant. Air entering with the 
condensate passes through the bucket 
vent and pockets around the discharge 
valve. Thus the inverted-bucket trap 
purges a small quantity of air every 
time it operates. 

Compound inverted-bucket trap, 
Fig. 1G, uses a receiving chamber for 
entering condensate. As the receiving 
chamber fills, air is forced down pilot 
tube and under the bucket in pilot 
body. From here it passes through 
bucket vent and pockets around pilot 
valve. After filling the receiving cham- 
ber, water flows down pilot tube and 
under trap bucket. The latter then loses 
its buoyancy, sinks, and opens pilot 
valve to apply pressure to main valve 
piston. Piston movement uncovers a 
relief port, which bleeds off excess pres- 
sure (air and water) to limit piston 
travel. When steam enters, it flows 
down pilot tube, and again floats the 
bucket before lower chamber becomes 
empty. 

Thermostatic traps, Fig. 2, open and 
close their valve because of a change 
in the surrounding temperature. At a 
given pressure, saturated steam has 
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one temperature, and only one. Upon 
condensing, it forms water at the same 
temperature but the water can lose 
heat if it passes beyond direct contact 
with the steam. A thermostatic trap 
passes the slightly cooler condensate, 
but closes when steam-temperature 
condensate reaches it. Because of this 
temperature characteristic a given 
thermostatic trap cannot be expected 
to perform satisfactorily if the system 
steam pressure varies any appreciable 
amount. 

Unit in Fig. 2A utilizes the difference 
in expansion of two metals. When 
steam is first turned on air is forced 
through the metal tube and out the 
valve. Cool condensate follows, but as 
the vessel heats up and the condensate 
becomes hotter, metal tube expands 
lengthwise until the seat finally closes 
against the valve disk. 

Operation is such that the colder the 
condensate, the greater the valve open- 
ing. The trap also opens if cooled by 
an accumulation of air. Metallic-ex- 
pansion traps discharge continuously, 
the discharge being somewhat below 
steam temperature. 


Oil Filled Unit 


In the device, Fig. 2B, a change in 
temperature effects the expansion and 
contraction of oil to open and close the 
valve. Note particularly that the ther- 
mostatic element is downstream from 
the valve. When steam is turned on, air 
and cool condensate are expelled. As 
the condensate approaches steam tem- 
perature, the oil expands and moves 
valve disk toward its seat. If steam 
blows through, the valve closes imme- 
diately. With its source of heat shut 
off the oil cools and the valve opens 
slightly. If condensate is present it 
passes through but steam closes the 
valve again. Normally, the action is 
intermittent and is not caused by con- 
densate accumulation so much as by 
the rapidity with which the trap body 
loses heat to the surrounding air. The 
safety spring protects against damage 
to the unit from overexpansion. 

The balanced vapor-pressure trap, 
Fig. 2C, uses a bellows, which contains 
a volatile liquid or a volatile liquid- 


water mixture under slight vacuum. 
Mechanical proportions and effect of 
the slight vacuum are such that the 
bellow’s valve closed length is slightly 
less than its free length. Thus if the 
fluid is lost, spring action of the bel- 
lows metal keeps the valve closed. 

In operation, the slight internal vac- 
uum permits atmospheric pressure to 
compress the bellows against a stop. 
The valve then remains open until all 
air is driven from the system. When 
steam enters it vaporizes the volatile- 
liquid mixture and raises the vapor 
pressure high enough above that of the 
steam to expand the bellows and close 
the valve. When cool condensate or air 
collects in the trap, bellows internal 
pressure gradually decreases until line 
pressure lifts the valve, and the con- 
densate and air escape. Discharge is 
below steam temperature and inter- 
mittent. 

Thermodynamic (orifice or laby- 
rinth) traps operate on the principle 
that if steam or condensate at steam 
temperature is discharged to a lower 
pressure they expand to a larger vol- 
ume. In general, a trap of this kind 
permits maximum discharge of cool 
condensate (low steam flash) and 
chokes back steam-temperature con- 
densate and steam. 

The device, Fig. 3B, called an im- 
pulse trap, utilizes a change in tem- 
perature of condensate flowing through 
two orifices in series, with a closed 
chamber between them, which causes 
a change in pressure in the chamber. 
In operation, condensate flow divides; 
main part goes out valve A and the 
remainder, called the control flow, 
Passes continuously up into chamber 
B, through annular orifice, around 
disk C. 

From chamber B, condensate flows 
out through the control orifice in valve 
stem D. When steam is first turned on, 
condensate is considerably below steam 
temperature and control flow through 
center orifice does not change in vol- 
ume. Discharge through orifice in stem 
D lowers the pressure in chamber B 
and main valve is opened by system 
pressure to provide full condensate and 
air discharge until the load falls. 
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sture changes 
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When the system heats up, conden- 
sate is at near-steam temperature and 
control flow entering chamber B flashes 
into vapor because of the reduced 
pressure. This flash steam increases 
control-flow volume, and discharge 
through the center orifice is choked. 
Therefore pressure builds up in cham- 
ber B and closes the main valve to stop 
discharge of hot condensate, except a 
small quantity that flows out the con- 
trol orifice. Small amount of conden- 
sate discharges continuously through 
control orifice; medium condensate 
load discharges intermittently through 
main valve; heavy loads discharge 
continuously. 

Trap in Fig. 3C has no moving parts 
but uses four expansion chambers be- 
tween the inlet and discharge orifices. 
When steam is first turned on air is 
pushed through the trap and dis- 
charged. Because the first condensate 
is relatively cool it does not flash in 
the expansion chambers but passes on 
through as a liquid. When hot conden- 
sate attempts to pass, part flashes to 
steam and chokes its free passage. Ori- 
fices of this trap are properly sized so 
condensate below steam temperature 
passes freely. Discharge is continuous 


3 SOME THERMODYNAMIC 


(ORIFICE) TRAPS 
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and at a temperature below that of the 
steam entering the heating space. 

Trap in Fig. 3A is divided into re- 
ceiving chamber W and _ discharge 
chamber X, with an adjustable orifice 
Y between. Chamber W contains a set 
of baffles ahead of the orifice. Conden- 
sate below steam temperature flows 
past the baffles and through the orifice 
without trouble. Flow decreases with 
an increase in temperature until inflow 
is greater than outflow because the. hot 
condensate flashes in chamber Z and 
chokes off the discharge. Air entering 
chamber W depresses the water level 
below sealing baffle and passes up and 
through the orifice. Condensate dis- 
charge is continuous, and at below- 
steam temperature. 


Air Releases 

Inverted_and upright bucket traps do 
not pass large quantities of air rapidly 
unless they are fitted with special re- 
leases. Float traps are relatively poor 
air removers because, if enough air 
enters to force the condensate out, the 
float falls and closes the valve. In an 
upright bucket trap, the bucket floats 
and closes the valve before air escapes. 
Rather than install a manually oper- 
ated petcock to bleed the air occasion- 
ally these traps can be vented auto- 
matically by installing thermostatic 
elements as in Fig. 4A, C, D and E, or 
by providing special air passages in 
upright-bucket traps, as in Fig. 1C 
and 4B. Using a thermostatic bypass 
element has the added advantage of 
increasing the trap’s condensate-re- 
moval ability on start-up when equip- 
ment is cold. 

When selecting a separating trap for 
a particular installation consider: (1) 
combination of initial and mainte- 
mance cost (2) economy with relation 
to steam loss (3) ability to handle air 
and condensate load under pressure 
conditions to be encountered. Man- 
ufacturers make specific recommenda- 
tions for their product, but careful 
study of trap literature is the best way 
to learn operating characteristics and 
features of each particular type. In 
general, float or bucket traps serve unit 
heaters, blast coils, heating rolls and 
other equipment of heavy condensing 
capacity, or units where maximum 
heating temperature is important be- 
cause these traps remove condensate 
irrespective of its temperature. This 
temperature characteristic of thermo- 
static and thermodynamic traps can be 
nullified to some extent by mounting 
them a short distance from the vessel 
being drained so the condensate can 
cool slightly before reaching the trap. 

After selecting the type of trap give 
careful consideration to capacity, 
which has little relation to pipe size or 
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4 AUXILIARY RELEASES ARE 
USED FOR AIR 


Outlet 


A An inverted-bucket 
trap uses thermostatic 
vent in the top of a 
bucket so it sinks rap- 
idly when air enters 


C Continuous dis- 
charge ball-float 
trap requires a 
thermostatic by- 
pass that vents the 
air automatically 


Thermostatic 
Inverted-bucket 
trap is equipped = 
with thermostatic D 
bypass independent 
of the main dis- 


charge valve exit 


‘Strainer 


E Upright bucket 
gains momentum in 
both directions be- 
fore tripping the 
valve mechanism. 
Unit has air bypass 


physical dimensions. One type of 1-in. 
trap may discharge 2000 lb of conden- 
sate per hr at a given pressure while 
another of the same size discharges 
15,000 lb under the same pressure con- 
ditions. One trap may weigh 4 lb, an- 
other 40 lb, while both have 1-in. con- 
nections. Trap capacity is determined 
by the unrestricted area of its discharge 
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A 
| | 
: A volve 
= 
valve ahead of 3 
aia 
LJ 
= 
Primary” 
Trap has no moving parts; uses four 7 
’ chambers between two orifices 


header condensate 
lead is heavy use 
separcte trap, 
never a cross-over 


(right) If main 


orifice. The table on page 91 shows 
variations in discharge. 

Remember that a conventional trap 
operates on differential pressures lower 
than the seat-orifice rating (with de- 
creased capacity) but cannot open 
against higher differential pressures. 
Thus, a trap with a 125-psi orifice may 
be used on differential pressures up to 
this value, but will not open on higher 
differentials. Actual pressures are de- 
termined by subtracting the discharge 
pressure (at trap) from inlet pressure 
(at trap). It is this differential, or oper- 
ating pressure, that controls the orifice 
capacity. A trap with secondary valve, 
Fig. 1D, E, and G, is not so susceptible 
to pressure variations. 


Differential Pressure 

It is not important whether the dis- 
charge is to vacuum or against a back- 
pressure. When a trap discharges into 
a vacuum system, differential pressure 
is increased about 0.5 psi for each inch 
of vacuum. For example, a trap with 
100 psi at the inlet, discharging to a 
20-in. vacuum, has a differential pres- 
sure of 110 psi. 

Each foot of lift (head) on the trap 
discharge adds about 0.5 psi to the 
backpressure. For example, a trap with 
100-psi inlet pressure discharging to 
atmosphere, but with a 10-ft lift or 
head on the discharge side, has a back- 
pressure at the trap of about 5 psi, and 
the differential pressure is 95 psi. 

Each foot of static head on trap inlet 
adds 0.5 psi to the inlet pressure, which 
means that if the head on the inlet is 
20 ft and the operating pressure 100 
psi, total pressure on the inlet is 110 
psi. When traps discharge to atmos- 
phere, the difference between differen- 
tial pressure and inlet or operating 
pressure is usually so slight that only 
operating pressure is considered. When 
ordering a trap, give the manufacturer: 
(1) inlet pressure (2) outlet pressure 
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5 IMPORTANT POINTERS ON CONNECTING TRAPS TO VARIOUS TYPES 


volves. 


—even if discharging to atmosphere (3) 
amount of condensate to be handled. 

Most difficult problem is determin- 
ing the amount of condensate to be re- 
moved. Fortunately most trap manu- 
facturers provide simple rules for 
determining condensation rates; equip- 
ment manufacturers have _ reliable 
figures on condensing rates for their 
machines. 

Here are a few considerations fre- 
quently overlooked in checking con- 
densation rate: (1) Are pressures con- 
stant? If not, trap capacity will change 
as inlet or outlet pressure varies. (2) 
Is condensation rate steady? A trap 
may be large enough for normal oper- 
ation but far too small for warm-up 
loads. Condensing rate for 5 min may 
be many times that allowed when com- 
puted on an hourly basis. Traps are 
rated in pounds per hour, so consider 
peak load when purchasing a trap. (3) 
Has consideration been given to en- 
trained air? A trap may be large 
enough to handle the water but too 
small or of wrong design to remove air. 
(4) Determine pressure available at 
trap during warm-up periods. It is 
usually considerably below normal, 
just at the time condensate flow is 
heaviest. 

To handle start-up loads and pro- 
vide correct intermittent discharge and 
yet operate with minimum mainten- 
ance, manufacturers recommend a ca- 
pacity from three to ten times normal 
condensate flow. At peak loads, inter- 
mittent-discharge traps may operate 
continuously (and they will if conden- 
sate flow is equal to or greater than 
trap capacity). Therefore peak load 
must be considered so traps are large 
enough to handle starting-up flow, and 
at the same time able to operate con- 
ventionally when condensate flow re- 
turns to normal. 

For best results install traps at low 
points: foot of riser, end of main, at 


Cc Trap 


Water iy 


intervals on a long run of pipe, ahead 
of equipment requiring dry steam, such 
as reducing valves and process units, 
and as a drain on each piece of steam 
equipment. Install them singly, that 
is, one trap to a unit, Fig. 5A, because 
no two pieces of equipment condense 
steam at exactly the same rate. Where 
one trap drains several units, air and 
condensate are likely to accumulate in 
one machine. This short-circuiting re- 
sults in lower efficiency, longer heating 
time, uneven heating rate and increased 
rate of radiation loss. This means in- 
creased steam consumption and higher 
labor cost from production slow-down. 
Never short-circuit a heating coil with 
a crossover to drain a header; use a 
separate trap, Fig. 5B. 


Installation Pointers 

Good operation and low-cost main- 
tenance start with proper installation. 
Hard-to-get-at traps are neglected; 
easy access encourages regular inspec- 
tion. Uniform piping connections help 
in removing or exchanging traps for 
inspection and repair. Test valves and 
a tee in the trap-discharge line facili- 
tate checking trap action. A bypass 
around a trap permits adequate drain- 
age and removal for repair when no 
spare is available, but it can be a 
source of trouble if not kept closed 
during normal operation. 

Follow these pointers when install- 
ing traps: 

1. Connect close to and preferably 
below the unit they drain, Fig. 5A. 

2. Make them accessible for easy 
maintenance. 

3. Install in an upright position. 

4. Install a bypass where continuous 
operation is essential. 

5. Use shutoff valves and unions on 
both inlet and outlet to make removal 
for maintenance easy, Fig. 5C. 

6. Good engineering practice requires 
strainers ahead of all traps, Fig. 5E 
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7. Be sure the trap inlet and dis- 
charge are connected properly. 

8. Blow out the line before hooking 
up a trap. 

9. Avoid unnecessary U-bends; they 
obstruct free flow and cause steam 
binding, Fig. 5D. A slug of water flow- 
ing toward the trap immediately after 
trap discharge lies in the pocket until 
steam, remaining beyond the pocket 
and in the trap chamber, condenses. 

10. A trap operates when placed 
above the system being drained pro- 
vided it has sufficient capacity at the 
differential pressure available, and 
there is enough pressure to lift the 
condensate to the trap. When locating 
a bottom inlet or inverted bucket trap 
above the unit being drained, install 
a check valve on the inlet line (close 
to the trap) to prevent back flow and 
loss of water seal, Fig. 5F. A small 
pipe length screwed into the body of 
a bottom-inlet trap (about 2 in.) pro- 
vides an effective seal, Fig. 1F. A 
U-bend or lift-fitting drains the lower 
coil to an overhead trap, Fig. 5F. 


Prevent Backflow 

11. Where traps discharge into a 
common line install a check valve in 
each trap discharge to prevent back 
flow from other units or drainage back 
to an idle unit. This is especially trou- 
blesome with overhead return lines. 

12. When condensate flows vertical- 
ly downward to a trap, a heavy rush 
of water may choke the line and pre- 
vent backward escape of trapped 
steam. Thus the steam must condense 
before water can enter the trap. For 
such conditions vent the trap chamber 
back to the line. 

Here are the reasons for common 
trap troubles, with suggested reme- 
dies that restore machine output. 

1. If it takes too long to bring steam- 
heated equipment to desired temper- 
ature, the trap may be too small or 
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Alternate check valve 
U-bend water seal-~ 


— Connect traps close to and preferably below the units they drain. 
fF Use U-bend or lift fitting (insert) and check valve if trap is elevated 


have insufficient air-handling capacity. 

2. Check the pressure on heating 
and process units at regular intervals. 
Too high a pressure may damage 
thermostatic traps. Mechanical units 
may not be able to open against higher 
differential pressure. If steam pressure 
is too low, a unit does not get enough 
steam, and so trap capacity may be 
inadequate at the new differential 
pressure. 

3. When discharging to a vacuum 
system see that all parts are tight 
against air leakage. 

4. If a bucket trap fails to discharge, 
be certain that condensate actually 
reaches it. Trap may be clogged with 
dirt. Be sure the differential pressure 
(inlet minus outlet) is the same or 
less than the valve-and-seat rating. 

5. When a bucket trap discharges 
continuously it may be too small or 
clogged with dirt. Or perhaps back- 
pressure on the outlet reduces the dif- 
ferential pressure to a point where trap 
capacity is inadequate. For example: 
Trap orifice may be rated at 50 psi 
for use on 50-psi inlet pressure with 
discharge to atmosphere. Should back- 
pressure build up to 20 or 30 psi, dif- 
ferential pressure would be so reduced 


that trap capacity would be negligible. 
Therefore it discharges continuously. 

6. Because steam lines frequently 
contain dirt, scale, packing or gasket 
material that finds its way to the trap 
and lodges between the valve and seat, 
install a strainer ahead of the trap. 
Cleaning the pipe before installation 
fails to protect fully because temper- 
ature changes and flow loosen scale. 

7. When traps drain units of different 
pressures and discharge into a single 
return line, the common backpressure 
may be considerably higher than the 
inlet pressure on a trap of low-inlet 
pressure. Steam and condensate back 
up through this low-pressure trap and 
flood the heating unit. 

If a trap is equipped with a bypass 
be sure the valve is kept tightly closed. 
An open or even a leaking valve can 
waste large amounts of steam. Install 
without bypass if feasible. When con- 
densate returning to the hotwell is 
abnormally hot, traps may be leaking. 


Check Linkage 

When a trap valve does not seat 
properly yet appears to be in good 
condition, check the linkage and stem 
length. Repeated regrinding may have 
shortened the stem. Adjust stem 
length when it is at full operating 
temperature. 

There are numerous ways of check- 
ing trap operation. In service, a slight 
temperature difference between inlet 
and outlet indicates a working ther- 
mostatic or thermodynamic trap pro- 
vided the inlet temperature is up to 
normal. No difference in temperature 
indicates a leaking trap; a big differ- 
ence or a cold trap indicates no con- 
densate is passing. Intermittent-dis- 
charge traps produce a light clicking 
sound at each operation; constant- 
discharge units can be checked with a 
listening rod or stethoscope applied to 
the trap body. Bellows, diaphragms or 
thermal strips for low-pressure sys- 
tems may be checked for operation by 
submerging in hot water. 


Differential pressure, psi, across orifice 


Differential pressure, psi, across orifice 


30 50 100 125 150 30 50 100 125 150 
3,500 3,100 2,450 2,900 2,000 2,200 2,530 2,000 2,250 2,500 
4,500 4,500 4,200 3,400 3,700 3,500 3,200 2,800 2,600 2,400 
6,200 7,500 10,000 8,000 8,600 12,600 10,500 8,500 6,300 5,775 
6,800 6,300 6,200 6,700 5,700 4,700 4,350 3,750 3,500 3,200 
9,800 9,000 10,400 10,900 9,500 1,710 2,100 2,830 3,175 3,500 
4,700 5,600 6,200 6,400 6,600 2,060 2,500 3,250 .... «os. 

15,300 10,500 10,450 7,370 8,000 3,583 3,339 3,030 2,640 2,890 
6,450 4,615 3,030 2,895 2,575 2,500 1,440 580 650 700 
6,300 6,200 5,500 4,780 4,800 8,200 7,940 4,720 4,380 4,040 
4,360 5,050 3,260 3,480 1,990 15,400 10,340 6,520 6,070 5,620 
7,000 86,000 5,550 5,870 4,470 2,900 3,500 4,400 4,700 4,900 

1,900 2,810 3,200 3,600 1,985 2,425 3,215 3,550 3,870 


Outlet - 
F chect 
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Gone 
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QUANTITIES FOR DIFFERENT 1-IN. TRAPS = = = 


SYSTEMS 


What becomes of condensate after 
it leaves the trap? From the stand- 
points of its remaining heat and pos- 
sible use as feedwater, this is an 
important consideration. If the con- 
densate must be discharged to waste, 
economy demands that it be passed 
through a heat exchanger so its heat 
will serve some useful purpose. On the 
other hand, if the condensate can be 
used as feedwater, fuel is wasted if 
condensate flash loss is vented to at- 
mosphere. 

Flashing occurs when condensate, at 
one pressure and temperature, is throt- 
tled to a lower pressure. In other 
words, the condensate contains too 
much heat for the lower pressure and 
part of the water evaporates or flashes 
into steam. Heat in the steam can be 
recovered by bleeding it into a low- 
pressure steam-using system. If low- 
pressure steam is not required pass the 
condensate through a heat exchanger 
cooled by incoming makeup water for 
boiler or process use. As last resort in- 
stall a common vent condenser. 


Amount of reflash is easily com- 
puted. For example: When discharg- 
ing 125-psi condensate into a 15-psi 
system, 11.2% of the water flashes 
into steam: 


125 psi (353 F) —324 Btu (heat in liquid) 
15 psi (250 F)=—218 Btu (heat in liquid) 


Difference 106 Btu 
Latent heat at 15 psi — 945 Btu per Ib 
106 
945 =.112 or 11.2% 


This means that if steam costs 40c 
per 1000 lb, using the reflash from 5000 
lb of condensate an hour saves more 
than $1944 a year, as in the table. 
Every condensate -handling system 
presents a special engineering problem 
when it comes to deciding what method 
gives the best over-all plant heat bal- 
ance. One thing is certain: Clean con- 
densate and flash steam should not go 
to waste. This rules out a vented hot- 
well unless a condenser is installed in 
the vent line, or the condensate is 
cooled below flash temperature by be- 
ing passed through a yseful heat ex- 


1 SEPARATING TRAP CAN DRAIN THE HEATING SPACE 


OR A SYSTEM RECEIVER 


inlet valve 


to discha 
the 


B Piping connections for a return 
trap on pressure or vacuum system 


C Front and rear views of tilting trap in filling position. Condensate enters 
through Y-pipe and air escapes down the vertical riser and out to the atmosphere 
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changer. Either device can be used to 
heat feedwater makeup. Equipment to 
return condensate direct to the boiler 
consists of float-actuated and tilting 
return traps, static-pressure units, con- 
tinuous deaerators, pressure pumps 
and vacuum pumps. 

Float-actuated return traps, Fig. 
1A, and tilting traps, C, can be con- 
nected direct to each piece of equip- 
ment in place of a separating trap, or 
separating traps from several machines 
can discharge into a receiver drained 
by the return trap. In operation con- 
densate flows to the trap by gravity. 
One of two valves vents the trap to 
atmosphere or to the vessel being 
drained. Other valve admits boiler 
steam pressure when needed. After trap 
fills, float or tilting movement snaps 
vent valve closed and steam valve 
open. With boiler pressure above the 
condensate it flows into the boiler by 
gravity. 

In one system, condensate is re- 
moved from heating equipment by 
separating traps and sent to a common 
receiver drained by the return trap. If 
separating-trap discharge pressure is 


| 
Steam /ine- | 
— -- 
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STEAM SAVES MONEY 


H-p Reflash Saving, Dollars————. 
condensate steam Per Per Per 
Ib per hr 11.2%-lb hr day year 
1000 112 .04 1.08 388.80 
2000 224 .09 2.16 777.60 
4000 448 .18 4.32 1555.20 
5000 560 .22 5.40 1944.00 
10,000 1120 45 10.80 3888.00 


Savings are based on steam cost 
of 40 cents per 1000 Ib 


high enough the receiver and return 
trap unit can be mounted above the 
boiler. For low-pressure return systems 
where receiver must mount below the 
boiler, condensate is elevated by one 
return trap to another mounted above 
the boiler. A return trap consumes a 
trap full of live steam each time it 
operates. Fig. 1B shows connections. 

Another method, with or without 
individual separating traps, maintains 
a closed circuit and returns conden- 
sate to the boiler without flash loss. 
Here the receiver is located low enough 
so pressure equalization between re- 
turns can be compensated for by allow- 
ing each return to build up a balancing 
head of condensate against check 
valves installed at the receiver. Check 
valves also prevent reverse flow of 
high-pressure steam used for emptying 
the vessel. 

The system in Fig. 2 takes care of 
process units above boiler elevation or 
where return-line pressure is high 
enough to raise condensate above the 


Equolizer 


3 Avtomatic return system uses solencid-operated valves to feed boiler 


boiler. Condensate drains to the re- 
ceiver, which is fitted with an auto- 
matic air release and safety valve. In 
the filling operation condensate enters 
receiver, and flows down through first 
check valve and into the boiler feeder. 
When feeder fills, its float admits 
boiler steam pressure and the conden- 
sate flows by gravity through second 
and third check valves into the boiler. 
Reverse action of the float shuts off 
the steam and opens the equalizing- 
line valve. Steam remaining in the 
feeder flows up and under the water 


in the receiver. The device can handle 
condensate at any temperature with- 
out flash loss because the system vent 
opens only to discharge air. Where 
return-line pressures are low a second 
unit must be used to elevate the con- 
densate to boiler feeder. 

When the float in Fig. 3 is in lower 
position solenoid valve 1 is open, 
which bleeds pressure from diaphragm 
chambers to open valve 2 and close 3. 
This equalizes the pressure between 
receiver and reservoir, and condensate 
flows into reservoir. When float reaches 
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6 Hot condensate and air enter low-pressure chamber at 
nozzle and mix with water circulated by centrifugal pump 


its upper position solenoid valve 1 
closes and 4 opens. Latter admits pres- 
sure to close diaphragm valve 2 and 
open 3, which puts live-steam pressure 
into reservoir. Condensate then flows 
to boiler by gravity without flash loss. 

The heat-reclaimer system, Fig. 5, 
eliminates flash loss and also deaerates 
the feedwater. Low-pressure returns 
blend with storage water at the circu- 
lating pump, which feeds the lower 
spray manifold in receiver. Water 
from these nozzles, being cooler, helps 
condense steam vapor discharged from 


upper nozzles. Overflow seal on re- 
ceiver assures that vapor and air must 
pass through the vent condenser. 
High-pressure returns flow through 
the heat-exchanger tubes to heat the 
boiler feedwater before they continue 
on to the blending chamber. Here the 
condensate mixes with incoming make- 
up. If the mixture temperature is too 
low, a temperature-regulating valve 
admits live steam to the mixing cham- 
ber. Heated mixture then enters upper 
spray manifold where it is atomized 
and deaerated. Boiler-feed pump takes 
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7 Vacvum-pump unit consists of a centrifugal pump, which circulates water 
threugh oa jet noxzie to induce air end condensate flow into accumulator 


water from the receiver when needed. 

Another closed system, Fig. 6, con- 
sists of a centrifugal pump that draws 
water from the thermo-fin priming 
loop and discharges it at high velocity 
through a nozzle. Hot condensate and 
air from the return main flow into the 
low-pressure area at the nozzle and 
into the mixing tube to merge with the 
circulating water. This additional vol- 
ume of condensate, introduced into the 
constantly filled loop, results in the 
discharge of an equal volume through 
air separator to the boiler. 

Vacuum pump, Fig. 7, circulates 
water from the separator tank through 
a jet nozzle and venturi tube to re- 
move condensate and air from the 
accumulator tank. Excess water flows 
out discharge line to boiler; an open 
vent releases air and any flash steam. 
Units such as this serve mostly on 
building heating systems, and because 
return lines are bare, condensate gen- 
erally cools below flashpoint before 
entering accumulator tank. Heat loss, 
therefore, serves a useful purpose. But 
it is false economy, when high-pressure 
traps discharge into a vacuum system, 
to inject unneeded cold water to con- 
dense the flash steam and maintain a 
vacuum. 

In process work bare condensate- 
return lines are wasteful during warm 
weather if they serve as space heaters 
in winter. Best practice is to use a 
separate heating system with provision 
for introducing flash steam from the 
process returns during winter seasons. 


POWER © April 1947 


RETURN SYSTEMS 
| 
y “a wil 
so 
| lis Oy 
i) 
= 
| 
| 
| 
| 
| 
| = | 
| 
| 


FRANK L BRADLEY 


POWER 
PERSONALITY 


This plant engineer favors self-development— 
preferably by early acceptance of responsibil- 
ity—to gain the skills for good operation 


> “Ir you WANT to make a man responsible, to develop him, 
you must let him stand on his own feet.” That statement to 
a Power editor by Frank L Bradley, plant engineer of the 
Forstmann Woolen Co, Passaic, N. J.. serves as a thumbnail 
sketch of the man. 

Since his high-school days he has stood by his decisions in 
the face of strongly appealing alternate choices. As _ presi- 
dent of his Everett, Mass., high-school class and a member of 
its football team when the school was a power in inter- 
sectional contests—opponent of Oak Park (Ill.) and Detroit 
Central high schools—Frank received tempting athletic 
scholarship offers. He elected, however, to enter MIT and 
make his own way. 

While studying for a BS in mechanical engineering he 
worked in the Boston Globe’s mail room and later as an 
assistant physical director at MIT. Summers. he went with 
Merrimac Chemical Co in their shipping deparment. and 
swung a 16-lb sledge hammer at the Charlestown Navy Yard. 
Over and above this he served on the student council for four 
years, participated in boxing. and in track where he won his 
letter. Frank feels that athletics serve to hold a sense of 
proportion in the grind an engineering course imposes. 

Upon graduation, Bradley went with A B Franklin, Inc. 
Boston engineering specialists on heating, ventilating and 
power-piping installations. Comparatively few men did the 
entire job of layout, design and installation. After working 
there for three years Frank accepted a production job as 
assistant superintendent for Shawmut Paper Box Co. 


HIS BIGGEST MILESTONE 


The year 1923 was a big one in Frank Bradley’s life. That 
was the year he married Miss E E Ryan, a high-school 
classmate, and also took a job with Stone & Webster. In the 
eight years with this Boston consultant he developed from 
draftsman, through office engineer. up to engineer in the 
mechanical division. He worked on jobs of the stature of the 
long Beach (Calif.) Plants 2 and 3. and the Bartlett’s Ferry 
hydro project in Alabama. During these eight years his two 
heys and two girls were born. Both boys are now back from 
the service, the older one. an Army Air Corps navigator, now 
a mechanical engineering student at Cornell; the second. 
recently out of the Navy. is preparing for further schooling. 
One of Frank’s daughters is at Mt. St. Vincent, working 
towards a BS in nursing. and the other attends Ridgewood. 
\. J.. high school. 
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Frank L Bradley faces the problems of a second major 
building modernization program within a span of 15 years 


In 1931, Bradley came down to New Jersey to join the 
Forstmann Woolen Co in a large-scale building program. He 
set up and supervised construction of two power plants, 6600 
kw, 340,000 Ib per hr of steam (Power, Nov 1933) and a dye 
house, as well as revamping the power, steam and water dis- 
tribution throughout the existing plant. He continued with 
Forstmann as plant engineer to direct and supervise engineer- 
ing, maintenance and operation of their Garfield, Passaic 
and Clifton, N. J. plants. A staff of 155 men in five main 
groups are under his direct supervision. The groups com- 
prise (1) power (2) project engineering (3) maintenance 
(4) building overseer (5) transportation. Today he is again 
actively pushing a building and modernization project 
Forstmann has initiated. 

Besides the demands of these responsibilities Bradley, also 
a vice-president of Garfield Storage & Transportation Co, 
maintains active membership in ASME where he was chair- 
man of publications committee two years. He has authored 
several articles (some appeared in Power) and has delivered 
talks before such groups as the ASME annual meeting and 
American Society of Lubrication Engineers. He is a regis- 
tered professional engineer in New York and New Jersey. 

Frank serves as a member of the advisory board of the Carl] 
Forstmann Foundation, which (1) provides financial assist- 
ance to worthy high-school graduates in Forstmann factory 
towns for college expenses and (2) underwrites a night 
school that aids considerably in personnel training. 

Those who report directly to Bradley find that he puts into 
action his belief that responsibility makes a man. Unless a 
man feels that decisions rest with him he unconsciously leans 
or falls back on his superior. Frank doesn’t believe, however, 
that a superior should get out of touch with the job. He has to 
keep an active, personal interest. 

Frank also practices one general operating creed: Make 
an investment in people coming up—it usually pays. 
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two the many outstanding features 


FEEDER DRIVING MECHANISM 


Riley Dump Grate Spreader Stoker 
View from Furnace Side 


The feeder driving mechanism 
used with Riley Spreader Stoker 
is an unique adaptation of the Stevenson Link 
mechanism. The entire mechanism is of simple 
rugged construction, operating in a dust and oil 
tight housing with splash proof lubrication assur- 
ing continuous trouble - free operation. We are 
sure that when you investigate this feeder driving 
mechanism you will agree that it is the best 
drive ever developed for this service. 


The feeder drive shaft pinion (A) actuates ec- 
centric (C) through spur gear (B). The action of 
the eccentric through the Stephenson link (D) 
and linkage (E) reciprocates the feeder plunger. 
The length of stroke of the feeder plunger and 
consequently the rate of coal feed is controlled by 
the setting of the link mechanism, easily adjusted 
either manually or automatically from the top of 
the feeder mechanism housing. 


The excellent design features of this driving 


mechanism is typical of the entire design of the 
Riley Spreader Stoker. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St.Louis Cincinnati 
St. Paul Kansas City Denver Seattle Portland Los Angeles Houston New Orleans Atlanta Memphis 
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the new Riley Spreader Stoker 


In order to assure uniform lateral distri- 
bution over the grates, adjustable distributor 
blades are used so that the angularity of the 
blades can be adjusted to the coal charac- 
teristics being burned. When the blades 
have once been adjusted it is seldom nec- 
essary to readjust them; however, adjust- 
ments can easily be made from the front of 
the stoker while the stoker is in operation. 

An overrunning distributor is used not 
only because of improved coal distribution 
but to eliminate the necessity of adjust- 
ments to and to reduce maintenance of the 
distributor housing and to prevent tramp 
iron or other foreign materials in the coal 
from wedging in between distributor and 
housing, thereby jamming the distributor 
with possible breakage. 

It will pay you to investigate the Riley 
Spreader Stoker. Such an investigation 
will show you many outstanding features 
not found in other spreader stokers. 


Riley Dump Grate Spreader Stoker 
Grates in Dumping Position 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


BOILERS PULVERIZERS BURNERS STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
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P First SUCCESSFUL USE of television in 
industry has been made by Diamond 
Power Specialty Corp and Farnsworth 
Television & Radio Corp. They col- 
laborated in developing a commercial 
sight-transmitting system, in practical 
operation for nearly a year at Con- 
solidated Edison’s Hell Gate Station, 
New York City, to show water level in 
a boiler drum remote from the main 
control room. photo-electric camera, 
Fig. 1, on right, focused on the water- 
level gage glass, on left, continuously 
transmits a picture to the control panel, 
325 ft away, where the image is repro- 
duced on a screen, Fig. 2. 

Compact and simple in construction, 
a complete setup. weighing only 121 Tb, 
includes camera with deflection unit, 
two small power units and monitor or 
viewer. It has fewer electronic tubes 
than a good radio set and. except for 
the camera pickup tube, all are stand- 
ard and easily available. 

Use of this device. in large power 
plants like Hell Gate Station, is one of 
numerous applications for which it is 
suitable. Other possibilities include 
coal feed to pulverizers or stokers; 
smoke in stacks: conditions within steel 
furnaces; temperature gages in large 
warehouses. especially those involving 
refrigeration; readings on electric me- 
ters at remote points, 
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Fig. 1 (above)—Photoelectric camera, at right, focused on water-level gage 
glass, left, continuously transmits a picture of latter to the control panel. 
Fig. 2 (below)—Water level in boiler-drum gage glass, remote from main con- 
trol room, is reproduced continuously on a screen where operator observes it 
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OUR 
They Need The Help Of Business Now 


is an appeal to raise school teachers sal- 

i aries —fast. Such appeals are commonly ad- 

dressed, rather vaguely, to the conscience of 

the community. This one is not. It is addressed 

directly to the business community, and to its hard 
core of common sense. 

As a whole, the school teachers of the nation are 
taking an economic beating. So, too, are their close 
associates and co-workers, the librarians. In pur- 
chasing power, public school teachers salaries, after 
taxes, average about 20 percent less than they did 
eight years ago. Beginning salaries of librarians, 
always low, have fallen behind an equal amount in 
purchasing power. College and university teachers 
are not much better off. The pressure is particularly 
heavy on those in the lower ranks. As a group, 
teachers and librarians are close to the bottom of the 
economic heap. 

Unless this situation is remedied promptly, it is 
confidently to be expected that: 

1, The more competent teachers will continue 
to desert our schools in droves, and our librar- 
ies will remain inadequately staffed. More than 
350,000 teachers — many of them the very 
able ones—have left the public school teaching 
staff of about 900,000 in the last six years. More 
than 100,000 of the replacements are “sub- 
standard.” They cannot meet the minimum 
educational requirements of their jobs which, 
by admission of the profession itself, are none 
too high. 

2. Those who remain will be organized in- 
creasingly into economic pressure groups. 
Teachers strikes and the rapid growth of 
unionism among teachers at present clearly 
indicate what is in store. 

Many business men are so deeply disturbed by 
the resort to the strike weapon by some teachers to 
enforce their salary demands that their sympathy 


for the general plight of our teachers tends to be 
dulled. Such an attitude is understandable. It avails 
nothing, however, in eliminating the crisis in edu- 
cation caused largely by teachers salary troubles. 

The crisis in education is a crisis for the nation as 
a whole. The work of our schools, colleges and 
libraries is such that its deterioration means deteri- 
oration of the nation. However, the salary crisis in 
education is in special measure a crisis for the busi- 
ness community. That community has a special stake 
in having a well-educated and well-disposed constit- 
uency. 


Education and Unionism 


There may be room for disagreement as to whether 
teachers should organize themselves in trade unions, 
and follow trade union tactics. However, there is no 
conceivable room for disagreement as to whether 
organization of teachers into a fighting economic 
pressure group under the lash of a teachers salary 
crisis would be a body blow to business. Among 
many teachers it would foster an abiding hostility 
to the institution of business which, occupying a key 
position in the life of the community, had not done 
its utmost to make such unionization unnecessary 
by taking a lead in relieving the teachers salary 

In our work of publishing technical periodicals 
and text books, we at McGraw-Hill meet and come 
to know many teachers and librarians. We know 
that, as a group, they have little appetite for par- 
ticipation in militant economic pressure groups. 
They are far more interested in making a militant 
assault on ignorance and prejudice through con- 
centration on their professional work. If, through 
neglect of their economic needs by the business 
community, they feel forced to resort to trade 
union organization and tactics, the teachers and 
librarians can be expected to have an abiding re- 
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sentment toward the institution of business. That 
resentment will, in turn, be communicated in no 
small measure to the coming generation. Such is 
the nature of the educational process. 

The crisis in education is not, of course, exclu- 
sively a matter of salaries, Unsatisfactory working 
conditions also play a part. Many schools are dilapi- 
dated and terribly overcrowded. So are some li- 
braries. Some small-town school boards oppressively 
insist that the school teachers be the paragons of 
piety the board members wish they were them- 
selves. Protection of a proper degree of academic 
freedom is sometimes missing. The teacher is rarely 
accorded a prestige comparable to the importance of 
the job. Elements such as these aggravate the crisis 
in education. But the first and absolutely essential 
step toward surmounting the crisis is to provide 
tolerable salaries. 

Because of the enormous diversity of local con- 
ditions affecting teachers and librarians salaries, no 
general rule for emergency action would fit all 
cases. From state to state, average yearly expendi- 
tures on education in 1940 varied all the way from 
about $30 per pupil to about $150. Some states, like 
Nebraska, finance their schools almost exclusively 
from local taxes. Others, like Delaware, rely almost 
entirely on state taxes. Some states and communi- 
ties have already acted to meet the salary crisis. 
Others have not. Variations such as these limit any 
generalization. 


Guide for Emergency Action 


But as a general proposition it can be safely said 
that the minimum requirements of the emergency 
will not have been met so long as the salaries of 
class room teachers and junior members of college 
faculties and library staffs have not been in- 
creased by the amount necessary to keep them 
abreast of the increase of about 50 percent in the 
cost of living since 1939. In many cases, a temporary 
cost of living adjustment might prove the best way 
to handle the problem. 

This suggestion, let it be repeated, is not offered 
as a solution of the salary problem, but as a start. 
With their salaries increased enough to meet the 
increased cost of living, the teaching and library 
groups as a whole would still have cause to envy 
the current economic position of industrial workers. 
Since 1939, the average of weekly earnings of indus- 


trial workers after taxes, has outstripped the rise 
in the cost of living by about 21 percent. 

However, a start and an absolutely essential start 
would be made toward giving America the sort of 
educational system it must have not only to fulfill 
its ideals but holds its own in this highly competitive 
world. We worry, and I think rightly, about having 
the free world engulfed by Russian Communism. 
According to the best figures available, the U.S.S.R. 
is spending about twice as large a share of its total 
national income for education as we are. The figures 
compared include our expenditures for both public 
and private education. That comparison is really 
something to worry about. 


States Should Take Lead 


In dealing with the salary crisis it is up to the 
teachers to display a maturity and integrity worthy 
of their profession. Teachers have many employ- 
ment advantages, such as long vacations. They 
should not slur them over in making comparisons 
of their annual incomes. Also employment in teach- 
ing and libraries has been notably stable. Teachers 
and librarians should not ignore that fact in com- 
paring their position with those whose employment 
has been far less steady. 

At the same time, the great fiscal difficulties in- 
volved in solving the crisis in teachers and librarians 
salaries must not be used as an excuse for post- 
poning effective action. The states are better 
equipped financially and otherwise to take such 
action than is the federal government and, with the 
localities directly involved, should take the lead. If 
the price of effective action is a heavier tax burden 
for communities already too heavily burdened that 
price must be paid. The crisis presents a major 
emergency. To handle it as anything less is to court 
irreparable damage to the nation as a whole, and a 
special measure of damage to business as well. The 
intelligent self-interest of business requires that it 
leave nothing undone to meet and master the crisis 
in education. 


President McGraw-Hill Publishing Company, Inc. 
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How Long Can Yesterday’s Equipment 
Take Today’s Power Plant? 


indefinitely, says A A Potter, dean of engrg and professor of 
power engrg, Purdue University, delving into the records of 
time-tested boilers and turbines that still have what it takes 


P Is AGE AN INDEx of equipment useful- 
ness in power plants? Can a competent 
staff maintain oldtimers in serviceable 
condition for an indefinite period? Here 
are successful experiences that help in 
answering these questions. 

English Units Stand Up. The Metro- 
politan Water Board of England has 
had engines in operation for over 100 
years, two dating back to 1823. In 
Derby, England, some engines have 
operated since 1850, and boilers are 85 
years old. Dr H W Dickinson, of Lon- 
don, England, honorary secretary of 


the Newcomen Society for the Study 


of the History of Engineering, is our 
authority for these overseas records. He 
also reports another engine, installed 
in 1835, that is still used for emergency 
purposes. One engine in the Kew sta- 
tion of the Metropolitan Water Board 
had operated continuously from 1869 
to 1942, according to Mechanical Engi- 
neering (Aug 1946, page 766). 

U. S. Oldsters. _The Lehigh Navi- 
gation Coal Co, Lansford, Pa., installed 
ten boilers back in 1887, which were 
still operating in 1945. Then some were 
removed because of further electrifica- 
tion of their collieries. The remaining 
boilers, along with two installed in 
1897, have been kept in service for heat- 
ing purposes. 

Central-station records in different 
parts of the U. S. indicate that generat- 
ing equipment if properly maintained 
has a long, useful life. While very old 
equipment may not compare with new 
apparatus in efficiency, it is being used 
effectively for peak and emergency 
loads that are of relatively short dura- 
tion, 

One large Midwest utility has three 
12,000-kw GE vertical steam turbines 
that were put in service in 1909, and 
another station installed two 20,000-kw 
units in 1912. The five, which operate 
regularly over the system peak, averaged 
544 service-hours for the 12 months 
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ending Aug 31, 1946, with a minimum 
of 292 hr for one and a maximum of 
957 hr for another. They are ideal for 
reserve and peak-load needs since they 
can start quickly. 

Anticipating considerably longer 
service, new shafts are being installed 
in the smaller three units, and new 
turbine casings on the two larger units. 
All materials will be vastly superior to 
those originally installed. This has been 
true throughout the life of these ma- 
chines because as replacements were 
made, advantage was taken of improve- 
ments in construction materials. 

World War Service. Another large 
Midwest utility has twelve boilers, 
which were installed in 1903 and which 
operate at 185 psig. In 1928, high- 
pressure boilers and a topping unit 
were superimposed on the low-pressure 
turbines. For a time the low-pressure 
boilers were idle. There was some ex- 


cess capacity, as usually happens in new 
installations, so, naturally, the more 
economical equipment was operated. 

A few years ago, the Public Service 
Commission, against the protests of the 
utility, removed these boilers from the 
rate base. They were not taken out 
even though the utility was allowed no 
earnings on them. Some had been con- 
verted to oil, but in 1940 when it was 
impossible to get new capacity, the re- 
mainder were equipped with oil burn- 
ers since the chain-grate stokers were 
inoperative. During the war it would 
often have been necessary to restrict 
load if these units had not been avail- 
able. 

The Commission has now restored 
these boilers into the rate base, and 
even though a new high-pressure boiler 
was installed two years ago, the old 
boilers are expected to help out during 
the winter. For peak loads and emer- 
gency, they are just as valuable as new 
equipment. The extra operating costs 
are much less than the carrying charges 
on more modern equipment. 

A large Eastern utility has a 14,000- 
kw 60-cycle vertical GE turbine that 

(Continued on page 144) 


This 700-hp noncondensing steam engine embarked on its career in 1902 and is 
still carrying on. Proper care and maintenance lengthen a unit’s active life 
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Protection for Gas-Compressor Motor 
Insures Against Unexpected Failures 


If motor-driven compressors 
are protected against abnor- 
mal operating conditions as 
this unit is, they are simple 
and safe to operate, perform 
with least possible interfer- 
ence to plant operation and 
reliability 


have maximum 


P OPERATING RELIABILITY AND SAFETY 
is the first law of the manufactured-gas 
industry. No matter what happens gas 
of correct quality and pressure must 
be kept at the customer’s service out- 
lets, ready for his immediate use. To 
make this security possible, every pre- 
caution has to be taken in design, in- 
stallation and operation of the system 
and its equipment. As an example, 
let’s look at the many protective fea- 
tures incorporated in a large motor- 
driven gas compressor and its control 
at the Troy, N. Y., coke plant of the 
New York Power & Light Corp. 

Main Synchronous Motor. This unit 
consists of a 600-hp 2300-v 180-rpm 
3-phase 60-cycle synchronous motor, di- 
rect connected to a 30.5x20-in. opposed 
4-cylinder gas compressor with a maxi- 
mum capacity of 15,000,000 cu ft of gas 
per day at 15-psi pressure. Funda- 
mentally, operation is simple. By press- 
ing two pushbuttons, the motor starts, 
accelerates to full speed, and is elec- 
trically locked in step with the power 
system. 

To make this simple operation fool- 
proof, to prevent other than the proper 
starting sequence, and to protect the 
motor and compressor from abnormal 
condition many auxiliaries are needed. 
This equipment, while protecting the 
motor and compressor, must also func- 
tion with the least possible interference 
to plant operation. Designed for across- 
the-line starting, the open-type motor 
has its field collector rings and brushes 
totally inclosed in a pressed-steel cas: 
ing. This casing connects to the outside 
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Fig. 1—A 600-hp 2300-v 180-rpm 3-phase synchronous motor connects direct to 
a 30.5x20-in. opposed four-cylinder 15,000,000-cu-ft-per-day 15-psi gas compressor 


By GILBERT L'NDGREN, Electrical Maintenance Foreman 
Troy Coke Plant, New York Power & Light Corp 


atmosphere through a motor-driven 
blower to prevent gas collecting around 
the brushes and being ignited by a 
spark. 

Operator's Control Panel. An opera- 
tor’s control panel at the compressor 
has two pushbuttons, de field ammeter, 
motor-current ammeter, four thermo- 
stats and two pressurestats. Alongside 
this panel is mounted the manually 
operated 9-step governor. controlling 
the compressor’s gas-operated valves, 
which regulate its load. The motor- 
control panel, in a room separate from 
the motor. includes a de field ammeter, 
motor-current ammeter, field rheostat, 
field-application-and-discharge contac- 
tors, de undervoltage relay. slip-fre- 
quency relay, power-factor relay, four 
time-delay relays, overload relays and 
three auxiliary relays, control switches 
and pilot lights. 

Back of the motor-control panel is 
mounted the solenoid-operated oil cir- 
cuit breaker for connecting the motor 


direct to the line. Beside this panel 
are mounted the main switch and start- 
ers for four auxiliary motors. These 
motors drive an oil pump, a blower, an 
auxiliary compressor to supply gas that 
controls the main compressor’s loading 
valves, and a field-excitation motor- 
generator set. 

Control-Circuit Diagrams. 2 
shows a simplified control circuit for 
the different motors. The auxiliary 
gas compressor and exciter motor-gen- 
erator have each a control switch, A 
and B respectively, with automatic and 
manual positions. The manual switches 
permit starting their motors without 
starting the main motor. Starting pro- 
cedure for main motor is as follows: 

Operator closes main control switch 
S and places control switches A and 
B in automatic position. Closing switch 
A completes the circuit through the 
auxiliary gas-compressor motor-starter 
coil LEC, so that this unit starts to 
pump gas into a receiver and control 
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lines. When gas pressure reaches 15 
psi a pressurestat opens contact P, to 
stop the compressor, and closes contact 
P, in main motor’s starting circuit. 

The operator then starts the auxiliary 
oil pump by pressing start button O, 
which completes the circuit through the 
motor’s contactor coil LEP. When the 
motor’s contaetor closes it also closes 
auxiliary contaet LEP, which bypasses 
O so that this button* may be released 
and coil LEP remain energized. This 
pump increases oil pressure to 30 psi 
on the main motor bearings and keeps 
it there until the compressor’s gear- 
driven pump goes into service, after 
which the operator stops the auxiliary 
oil pump. Oil pressure closes contacts 
P, and P,; in the main motor-starting 
circuit. 

Master Start Button. Pressing the 
master start button closes two circuits 


for: (1) blower-motor starting-contac- 
tor coil LEB (2) motor-driven exciter- 
starting contactor coil MG. When the 
blower-motor contactor pulls in, it 
closes auxiliary contact LEB to form 
a holding circuit around the master 
start button, so that it may be released. 
The coils of three under-current relays 
are connected, one in each phase of 
the blower motor. These relays close 
their contacts OL; when the motor 
reaches 90% full speed with the blower 
in normal operation. 

Timing-relay coil TR, connects across 
one phase of the blower motor so this 
relay starts timing when the blower mo- 
tor is energized. After one minute this 
relay closes its contact, T7R,, in the 
main-motor starting circuit. This delay 
gives the blower time to remove any 
stray gas that may have collected in 
the casing inclosing the main motor’s 
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Fig. 3 — Single- 
line diagram of 
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exciter genera- 


sliprings and brushes, before this motor 
starts. 

When the exciter reaches nearly nor- 
mal voltage, undervoltage relay coil 
closes its contact UV to complete the 
main-motor starting circuit through coil 
LE. _ This is a heavy-duty coil that 
closes the main starting contactor to 
the lockin position. Closing this con- 
tactor closes auxiliary contact LE—in 
HC holding-coil circuit. Energizing this 
coil latches in main-motor contactor 
LE. At the same time a small me- 
chanical timer starts and opens auxili- 
ary contact LET to break LE closing- 
coil circuit. Holding coil HC has a 
delayed-dropout mechanism so that it 
will not release the motor contact on 
momentary voltage dips. 

Field-Application Circuits. When the 
motor is connected to the line its rotor 
is at rest, consequently a current of 
line frequency is induced in the field 
winding, Fig. 3. This current flows 
from FAC on the left, the motor’s 
field winding and the lower part of the 
circuit. Because of its high reactance 
the reactor, shunted across overload- 
relay heating element SCR, offers a 
high resistance to the high-frequency 
current induced in the field coils. 
Consequently most of this current is 
shunted through the overload relay’s 
heating element. 

As the motor accelerates, frequency 
of the current induced in its field coil 
decreases and more current flows 
through the reactor and less through 


SCR to prevent this relay from open- 
use Wr) — iofield applica- ing its contact and disconnecting the 
motor from the line. If the motor were 
r Automatic OLC LEC tion equipment; 
| and compressor- stalled, practically full current would 
———— loading circuits continue to flow through the overload- 
OLP LEP 
q 
Stop CG PL 
LEP Exciter generator 
Manual + 
7 
Moster To blower motor, +  rheostat 
“g or Ti 
Dischorge 
24| JLE FOC resistor 
SCR OLS OLS 
OL3 OL3 OL3 
UV, 
i, . SER FOC FAC 
TR, LET LE 
HC LEH 
‘ TR2 FAC, TR, 
Pilot 
PFRP 
— 


POWER April 1947 


(259) 101 


woe 
tr 

; 
| 
| 
OUQ VOY 
q 
+ + 
yes, 
ke 


relay heating element SCR. In a few 
seconds it would open its contact 
“SCR in the HC holding-coil circuit, 
Fig. 2, and disconnect the motor from 
the line before its squirrel-cage start- 
ing winding was damaged. Contact 
SCR would remain open so the motor 
could not start again until the attendant 
closed the contact by hand. 

Slip-Frequency Relay. Slip-frequency 
relay SFR, Fig. 3, also forms part of 
the field-winding circuit during starting 
and is activated by the induced cur- 
rent in the circuit. A copper-oxide rec- 
tifier R in series with this relay’s 
coil permits only half waves of induced 
current to flow through it. These half 
waves increase in length as the motor 
approaches full speed. The relay is so 
designed that it operates only at a 
wave length that occurs when the motor 
reaches about 95% of full speed. Op- 
eration of this relay closes contact 
SFR to complete the field-contactor-coil 
circuit through LE, which was closed 
by the main-motor contactor, 7'R,. TR., 
SFR and coils FDC and FAC. When 
field contacts FDC and FAC close they 
apply excitation to the motor and it 
pulls into step. 

When the field contactors closed they 
made contacts FDC and FAC to com- 
plete the holding circuit around the 
timing-relay contacts TR, and TR, and 
slip-frequency-relay contact SFR. This 
circuit is through LE, PFR, FDC, FAC 
and coils FDC and FAC, to hold the 
field circuit closed. The field contac- 
tor, when closing, opened contacts 
FDC, and FAC, to disconnect timing 
relays TR, and TR.. Closing the field 
contactors also completed a circuit for 
the automatic unloader solenoid-coil 
circuit. This circuit is from the + 
side of the exciter, contacts LE and TR,. 
the unloader coil, to the — side of the 
exciter. Energizing the unloader’s sole- 
noid operates a master valve that pro- 


Fig. 4— Panel on which are mounted 
the meters and relays for the control 
and protection of the synchronous 
motor which drives gas compressor 


vides the manual controller with gas 
to operate the compressor’s loading 
valves. 

Thermal overload relays OLS con- 
nected to the current transformers, Fig. 
2. protect the main motor against ab- 
normal loads from whatever cause and 
also against unbalanced phases or 
single-phase operation. These relays, in 
case of overload, open contacts OLS in 
the master-starting circuit to stop the 
main motor. 

Power-Factor Relay. A power-factor 
relay protects the motor if it pulls out 


ia Crossheod : 
5 earing 
4 
Oil pipe-- Crank disk 
“4 
Oilways/ Main 
crankshatt 
bearing 


Fig. 5— How main shaft, crank and crankpin are drilled for lubricating oil, 
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forced from main bearing to crankpin and through a pipe to crosshead bearing 


of step for any reason. This relay has 
current coils PFRC in series with one 
current transformer and a potential coil 
PFRP tapped into the master starting 
circuit. Should the motor fall out of 
step because of overload or line dis- 
turbance, its power factor would drop 
and cause this relay to open its contact 
PFR in the field-contactor-coil circuit, 
Fig. 3. 

Disconnecting the field circuit permits 
the motor to operate as an induction 
motor for a short period. During this 
period it has a comparatively low torque 
and must be unloaded before it ac- 
celerates and pulls into step again. 
When field contactor FAC opened, it 
disconnected through timing-relay TR, 
the unloader solenoid. This opens all 
the loading valves and allows the com- 
pressor to idle. 

As soon as conditions return to nor- 
mal, motor field is restored, the motor 
pulls into step, the unloader resets and 
the compressor resumes normal opera- 
tion. If the disturbance continues and 
the motor cannot accelerate to full 
speed, the heavy current taken as an 
induction motor soon operates overload 
relays OLS, Fig 2. and shuts down the 
machine. 

Protecting the Bearing. Thermostats, 
imbedded in the compressor’s bearings, 
and crossheads and pressurestats, in the 
oil lines, protect against failure of the 
lubricating system. If the oil pressure 
fails the compressor is stopped imme- 
diately by contacts P, and P; opening. 
An overheated bearing causes its ther- 
mostat to close a contact, say BT,, 
which provides a circuit through BT,, 
time-relay coils TR;, and also a circuit 
through the alarm and pilot lights. 

This relay permits the compressor 
to operate for one minutes before open- 
ing its contact TR, in the master start- 
ing circuit to shut down the machine. 
During this minute the operator has a 
chance to check the bearing in trouble; 
if he thinks it advisable he can reset 
the thermostat and keep the compres- 
sor in operation while treating the hot 
bearing. Dial-reading thermometers 
have now been added so the attendant 
can keep a constant check on bearing 
temperature instead of waiting for the 
alarm to sound. 

To stop the compressor the operator 
presses the stop button to close its lower 
contacts S, to complete a_ circuit 
through trip coil TC. Energizing this 
coil unlatches main contactor LE and 
it drops open to break the main motor 
circuit. 

To insure unfailing lubrication to the 
compressor it is supplied from four 
(Continued on page 146) 
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‘THE OPERATING ENGINEER | 
PRACTICAL AIDS - MAINTENANCE HINTS: 


PUBLISHED MONTHLY AS AN INJEGRAL PART OF POWER 


® d switch in the plant, be able to locat 

To Become a Capable Engineer understand how 
its manipulation affects the plant as a 

+ hole, ll as individual pi f 

Know Your Plant Intimately Divine diazrams and blue 
prints, easily interpreted by an experi- 


enced engineer, only confuse a beginner. 


The easiest, quickest and soundest way 
Getting thoroughly acquainted with equipment requires consid- ot olen 


erable time and effort, but such know-how pays when trouble 2" Yourself with a writing board, paper 
5 and pencil, and sketch each line as you 


threatens. Gene Feller, associate editor, offers how-to-do-it trace it out physically. Follow each 
branch under floor plates and_ be- 
hind beams so every tap and valve can 
be entered on your sketch. One-line 
diagrams are sufficient; use an X to 
represent valves. Completeness is more 
important than a fancy drawing. Get 
the details down on paper and save 
finishing touches until later. 


suggestions for a young fellow jyst entering the power game 


> At tHE NATIONAL Power Exposition without obstructing floor beams, build- 
last December Jerikins Bros. used the ing columns or floor trench plates. 
model of a power plant to show where Everything is out in the open where pipe 
and how their valves can serve the power runs can be traced without trouble or a He eee 
engineer. I believe the model serves confusion, Fig. 1. 
equally well to demonstrate for appren- Sketch Each Line. Now you might ti 
tice operators how major items connect ask, Why spend time tracing pipe runs? 
side fire line before cold weather set in 
together in a modern station. Here in The answer is simple: To be a good ‘ 


miniature is a complete power plant operator you must know every valve After being asked to drain this line the 
P P P workman reported the job completed. 


When tested a month later the pipe 
was found frozen, and every section and 
branch valve broken. The man had shut 
the main supply valve but had over- 
looked opening the drain and vent 
valves. The line did not empty. Fortu- 
nately, no fires occurred. 

Depending on plant location, floor 
drain lines can introduce operating haz- 
ards if the operator is not acquainted 
with this built-in protection. Where 
there is danger of flood water backing 
up into the plant, valves are or should 
be installed where possible or plates 
provided so floor openings can be 
closed. Such protection is valueless if 
the person responsible for their manipu- 
lation has not concerned himself with 
learning and practicing the job of pre- 
paring for high water. Overlooking one 
opening can prove extremely embarass- 
ing at the least. 


Small Troublemakers. As is usually 
true, small things cause trouble oftener 
Fig. 1—Pipes out in the open and easily visible can be traced without trouble than big — Seldom is a turbine shut 
but don’t overlook those hidden in trenches just because extra work is involved down by inadvertent closing of the main 
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Fig. 2—Learn the purpose of every valve connected in a pipeline. There is a 
reason for its being there. When opportunity arises study its construction 


steam-header stop valve. Connection 
from header to turbine is simple, with- 
out confusing branch lines, therefore 
easy to remember. On the other hand, 
closing the stop valve in a cooling-water 
line that feeds several pieces of equip- 
ment can prove disastrous if such ma- 
chines as running air compressors or 
turbine-bearing oil coolers are over- 
looked. Damaged bearings and scored 
compressor cylinders are difficult to ex- 
plain away if they result from careless- 
ness. 

Tracing a Pipe Run. Tracing out a 
pipe run is easy. Consider the steam sup- 
ply for fuel-oil heaters A and B in 
Fig. 2. We know this steam comes from 
the boiler so we follow both steam lines 
C and D back and find they come to- 
gether at E. Just beyond junction E is 
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the temperature-regulating valve F with 
its shutoff and bypass valves, and a 
branch line G with its temperature- 
regulating valve H, which feeds a set of 
oil-tank heating coils inside vault /. 
Entire system is fed by pressure-reduc- 
ing valve J supplied by stop valve K. 
Condensate Lines. Beginning at 
fuel-oil heaters A and B, trace con- 
densate lines to traps L and M and 
main discharge line N. Below M we 
find another trap O, which drains the 
heating coils fed by valve H. Circuit in- 
side vault / should be investigated at 
the first opportunity. Now surprise 
yourself by seeing how easy it is to sit 
down and draw the layout without re- 
ferring to your original sketch or the 
actual piping. 
Having in mind a clear picture of the 


system what shall we look for if the 
furnace flame begins to show sparks 
and smoke streamers? A quick look 
at the oil thermometer shows a tempera- 
ture drop. What has happened? If the 
trouble is not instantly correctable, best 
move is to cut in the spare oil heater 
before making a lengthy inspection 
which consumes valuable time. 

Starting with main stop valve A, in 
Fig. 3, we find it open. Next check pres- 
sure gage B; if it reads correctly we 
know pressure-reducing valve C is func- 
tioning and the associated manually op- 
erated valves properly set. Suppose the 
oil temperature now shows signs of re- 
turning to normal. This points an ac- 
cusing finger at the condensate trap on 
the main oil heater or tank coil unless 
someone has inadvertently closed one 
or more valves at these units. Regard- 
less of which trap is giving trouble, cut- 
ting in the spare heater provides suff- 
cient capacity to carry the load. 


FOLLOW THROUGH 


But suppose the oil temperature still 
remains low. Next place to look for the 
trouble is temperature-regulating valve 
D. Check it by cracking open the by- 
pass valve and listening for steam as it 
hisses through. Arother place to look 
fer trouble is the condensate line. Has 
the discharge been obstructed in any 
way? 

Trouble Shooting. To become a com- 
petent trouble shooter you must know 
your equipment. Having gained this 
knowledge, you can spot trouble without 
wasting valuable time, starting methodi- 
cally at one end of the system and work- 
ing to the other. 

For instance, suppose you know defi- 
nitely that no one tampered with any 
valves and no cold oil was added to the 
fuel tank when oil temperature began to 
drop. This lessens possible trouble 
spots to the pressure-reducing valve, 
temperature-regulating valve, the two 
traps then in service, and condensate 
discharge line. A glance at the pres- 
sure gage either identifies or eliminates 
the pressure-reducing valve, and open- 
ing the bypass checks the temperature- 
regulating valve. Thus within a minute 
everything up to the traps and con- 
densate line can be checked. Effect of 
cutting in the second heater should soon 
appear on the oil temperature to indi- 
cate whether condensate is getting away 
from the heaters. Accurate thinking 
and quick action as a team mean the 
difference between a plant shutdown 
and a minor incident. 

Quick action, without taking time to 
think or without knowing what to think 
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about, invites disaster. Suppose upon 
noticing the flame action you immedi- 
ately attempt to cure the trouble by 
throttling oil flow to the burner. This 
appears to help but you fail to check all 
the angles and meanwhile the oil is get- 
ting cooler. Eventually the flame can- 
not be maintained. Result is that steam 
pressure falls, load is dropped and the 
plant has to be shut down completely. 
Considerable delay occurs before the 
trouble is finally located and the oil 
brought back to atomizing temperature 
so the fire can be relighted. Avoidable 
interruptions make a black mark on an 
engineer’s record. 

Tracing Steam Travel. While on the 
subject of steam let’s see where it 
comes from. Fig. 4. Feedwater from 
heater A comes through line B and in- 
terconnected valves, and enters the 
boiler drum at C. Saturated steam leaves 
the drum and travels through line D 
to the far side of the boiler where it 
enters the superheater. Leaving this 
unit through valve E, steam enters the 
ring header connecting the two boilers. 
Oil-heater supply comes off at F and 
turbine take-off is at G. A ring header 
such as this can get you into trouble if 
the various valves are manipulated im- 
properly. Best precaution is to check 
and double check your action if, upon 
closing a certain valve, steam is heard 
hissing through as the valve begins to 
throttle. Indications are that steam to 
some piece of operating equipment is 


Fig. 4—Become familiar with boiler valves. 
valve usually operates automatically to stop flow into 


POWER e April 1947 


Fig. 3—The study of automatic regulating valves is a subject in itself. 


Learn 


their purpose in a system, what care is needed to keep them in working order 


being shut off because you have left 
some valve closed that should be open. 

Another caution: Never get into the 
habit of spinning a valve open or closed. 
Take it easy. On large manually op- 
erated valves fitted with a bypass, open 
the bypass before opening the main 
valve. On the reverse operation have the 
bypass open before closing main valve; 
then close bypass. 

Remember that tracing pipe runs is 
only one phase of learning power-plant 


Main steam 
tube. 


operation but it is just as important as 
any other. Interrelated step is to study 
every piece of equipment in the piping 
system. Learn what makes a pressure- 
reducing or temperature-regulating 
valve work and what distress signals to 
look for. When the feedwater heater 
is out for inspection, crawl inside and 
sketch the interior for your personal 
notebook. Oh yes, you will soon find 
need for a notebook if you have the stuff 
it takes to make a good engineer. 


a burst header or backflow because of a ruptured boiler 
The feedwater line always contains a check valve 
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PRACTICAL AIDS 


Plant-Tested Methods and Ideas for Power Men 


AN EMERGENCY LIGHTING UNIT was lo- 
cated away from the main building of 
a plant to provide light if accident or 
fire occurred in the powerhouse. High- 
pressure gas was piped directly to the 
engine and into a dual tank, which re- 
duced pressure fluctuations and pro- 
vided storage enough for short-time 
operation even if the main gas supply 
were cut off. To make the storage 
tank, two short sections of 10-in. pipe 
were welded together with a disk be- 
tween them. The ends were closed with 
steel-plate sections, which were cut to 


DUAL TANK PROVIDES EMERGENCY FUEL 


form supports or feet, as in the photo. 
High-pressure gas was piped into the 
top of one tank section, as at P, and 
the two connected by an inverted U-sec- 
tion, U, in which was set the regulating 
valve, V. From one end of the low-pres- 
sure side, pipe P, was connected to the 
mixing valve. Thus, with all top gas 
connections, any entrained liquid falls 
to the tank’s bottom, and remains un- 
disturbed by passage of gas over it. 
Drain plugs permit either end of unit 
to be freed of liquid. 
Houston, Texas 


M T Pate 


This Synchronous Motor 
Refused to Get Excited 


A SYNCHRONOUS MOTOR with a direct- 
connected exciter refused to get excited. 
The motor had been given a coat of 
enamel before I was called on the job 
to locate the cause of excitation failure. 
The exciter had a slate terminal block 
and the painter wishing to do a 
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thorough job had painted the block 
along with the rest of the machine. 
Enamel paint by itself would probably 
not have caused any trouble because 
the exciter generated only 110 v, not 
enough to break down the enamel. 
While checking the machine for the 
cause of the trouble I noticed the empty 
paint cans, one of which had contained 
aluminum paint. A little questioning 


revealed that the whole machine, includ- 
ing the exciter’s terminal block, had 
been given a priming coat of aluminum 
paint. The efficient painter had short- 
circuited the armature terminal on the 
block so that the shunt exciter could 
not build up voltage. Removal of the 
paint from the block cleared the 
trouble; the synchronous motor started 
and pulled into step in normal manner. 
Hamilton, Ont. J A CouLpEN 


Setscrews Serve as 
Substitute for Keys 


WHEN TROUBLE DEVELOPED in a coal 
crusher we found that the crushing 
roll was loose on its shaft and had so 
damaged the key and keyway that the 


shaft and roll spider might have to be 
renewed. As prolonged shutdown would 
have caused great inconvenience, a re- 
pair had to be made if at all possible. 

Accordingly, two parallel holes were 
drilled in the hub and shaft, 90 deg 
apart, and centered on the two, as in 
the figure. These holes, of a diameter 
about equal to depth of the original 
key, were drilled about 2 in. deep and 
tapped. Then headless setscrews of 
suitable length and diameter were 
screwed tightly in the holes. 

Shaft and hub were slightly worn 
so we first bored and tapped one hole 
and tightened the setscrew in it. This 
locked the hub and shaft tightly to- 
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gether for drilling and tapping the 
other hole for its setscrew. Experience 
proved this repair to be permanent even 
under severe operation. . 

It may be of interest to add that for 
several years I have used this method 
to secure fiber pinions to 14-in. motor- 
shafts. We had trouble with ¥;- in. keys 
coming loose and permitting the pinion 
to pull out of line. Therefore we made 


jigs with which to drill a hole, half in 
the pinion and half in the shaft. 

We used a No. 13 drill for the hole 
and ;;-in. round cold-rolled steel for 
the key, which extends the full length 
of the pinion with a good fit. Since 
securing the pinions to their shaft by 
this method we have had no trouble 
with loose ones. 


Perry, lowa Frank Cowan 


BEARINGS BABBITTED UPSIDE DOWN 


BEARINGS OF an old spur-gear elevator 
had worn out and required rebabbitting. 
This machine, like many oldtimers, was 
mounted on the ceiling to save floor 
space, Fig. 1. 

Generally, a machine of this type 
is removed from the ceiling, reversed, 
and set on the floor to make it easier 
to rebabbitt its bearings. The floor 
above the machine, however, had a 
new maple flooring, laid over the old 


one that covered the machine’s founda- 
tion bolts, and some new machinery 
had been installed. To avoid disturb- 
ing the tenant and damaging the new 
flooring we decided to leave the ele- 
vator machine on the ceiling and rebab- 
“bitt its bearings in the following man- 
ner: 

Metal plates, Fig. 4, were made in 
the shop with bores to fit the shafts 
and were used for centering the shafts 


in their respective bearings. Mechanics 
built a platform under the machine, Fig. 
5, on which they could work con- 
veniently, and which provided a handy 
resting place for the drum and other 
parts when removed from their bear- 
ings. The shafts were removed, and the 
babbitt taken out of their bearings. 

Four holes through which to pour 
the babbitt were drilled down through 
the upper part of the bearings, Fig. 2. 
The special bearing plates were next 
fastened to the bearing caps, Fig. 3, 
these being the bottom halves of the 
bearings. These plates insure accurate 
centering of the shaft. 

The elevator machine was then reas- 
sembled, each bearing being arranged 
as in Fig. 3, with the end plates cen- 
tering the shaft in its bearing. After 
preheating the bearings and providing 
dams at their open end to direct the 
babbitt, the bottom bearing halves were 
poured. The half plates were then re- 
moved, and the full plates bolted up 
against the bearing ends. These plates 
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formed the dams to permit pouring the 
bearings’ top halves through the holes 
drilled in them, Fig. 2. 

After the bearings cooled, their caps 
and shafts were removed, the bearings 
scraped and grooved for lubrication, 
and the machine assembled. Compres- 
sion grease cups were installed on all 
bearings to improve their lubrication. 
The job was completed in good time 
and when the machine went into serv- 
ice it performed like a new one. 

New York, N. Y. W WILLECKE 
The Maintenance Co 


Rope on Salvaged Wheel 
improves Engine Starting 


To GIVE THE OPERATOR LEVERAGE with 
a crank starter to swing a gasoline en- 
gine past one compression point, a 
salvaged automobile wheel was welded 
to the stub of the starting crank. This 
stub, which carries the dog for engag- 
ing the pin in the end of the engine 
shaft, was supported in a bearing. The 
wheel rim’s depressed center was filled 
with a metal strip to make a smooth 
surface on which the rope rests. A 
notch cut on the rim’s outer edge pro- 
vided easy attachment for the end of a 
rope, as in the photo. 

With two wraps of l-in. rope on the 
rim, the operator, by pulling on its 
end, can spin the engine and start it 
with much less effort than by hand 
cranking. If the engine is cold and 
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CAPACITOR SLOWS 


Our PLANT has a machine driven by a 
35-hp 3-phase 600-rpm induction motor. 
This unit has an electric brake, the coil 
of which connects across two of the 
motor leads, as in Fig. 1 and 2. With 
the brake coil connected in this way, 
when the contactor closes the brake is 
released and the motor energized to 
start the machine. Opening the con- 
tactor deenergizes the motor and brake 
coil, the latter being applied to stop the 
machine quickly. 

This equipment operated satisfactorily 
but its power factor was low because 
of the character of the load and the 
motor’s low speed. To correct the power 
factor we connected a 10-kva capacitor 
across the motor terminals. After in- 
stalling the capacitor the operators com- 
plained that the brake did not stop the 
machine as quickly as it used to. 

But making adjustments did no good 
and the complaints continued. A study 
of the brake action indicated that at 
times there was a considerable pause 
between the moment when the motor 
contactor opened and application of the 
brake shoes. 

Thinking that the capacitor might be 
the cause we disconnected it and tried 


UP BRAKE ACTION 


operating the machine. Brake action be- 


came normal. We then realized what 
had caused the trouble: the capacitor 
increased the system’s stored energy. 

Assuming when the contactor closed, 
current flow to be in the direction 
shown in Fig. 1, then Fig. 2 shows what 
happened in the brake coil circuit. 
Inductance in this coil tends to keep 
its current flowing. The capacitor dis- 
charges in an opposite direction to 
that in which it was charged. Conse- 
quently the brake coil and capacitor 
are in series and the current flows in 
the direction indicated. 

Energy stored in the capacitor being 
added to that of the coil keeps the lat- 
ter energized for a longer time than 
when the brake coil discharges through 
the motor windings. Of course, the 
amount of energy stored in the capaci- 
tor will depend on the point on the 
voltage wave at which the contactor 
opened and will determine how slug- 
gish the brake action will be. To rec- 
tify the trouble we connected the ca- 
pacitor between the contactor and the 
safety switch so it is disconnected from 
the motor when the contactor opens. 


St. Louis, Mo. O C Mites 


unusually stiff, it may be freed by add- 
ing to the rope’s length and connecting 
it to the bumper of a car in proper 
alignment with the wheel. When the 
car is driven away slowly, the wheel is 
spun to start the engine. 

This adaptation of the rope starter, 
familiar to outboard motor users, en- 
ables the operator to keep the engine 
rolling when it is once set in motion. 
This increases the spark intensity and 


the compression effectiveness of the in- 
itial charges drawn into the cylinders. 
Houston, Texas M T Pate 


Sharp Corners Probably 
Wrecked This Generator 


HYDROELECTRIC GENERATORS are gener- 
ally designed for full runaway speed 
of their waterwheel, but they have 
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failed when tested at such speeds. In 
a new plant the rotor of a large alter- 
nator burst during its overspeed tests. 
Its 10 polepieces tore free from the ro- 
tor and scattered over a wide area. 
One polepiece went through the pow- 
erhouse end wall and two brick walls 
of another building. Other polepieces 
went through the roof. By some miracle 
all but one of the 10-man test crew 
came through the wreckage without in- 
jury, and he escaped with a sprained 
ankle. This does not, however, make 


such accidents any the less dangerous. 

A check by the designers and other 
engineers did not find the cause of the 
failure. In the rebuilt machine the 
rotor’s polepiece slots were made with 
fillets in their corners where the original 
ones had sharp corners. The rebuilt 
unit withstood its overspeed test suc- 
cessfully. This experience is another 
reminder to avoid sharp corners in ma- 
chine parts that may be heavily 
stressed. 


Cincinnati, Ohio H B McDermip 


JOINT WRENCHES FOR CLOSE QUARTERS 


TODAY, WRENCHES are made for use in 
practically any place, but sometimes 
engineers find themselves where they 
do not have the necessary tools to work 
with. Being in need of a close-quarters 
wrench I made one like that in Fig. 1 
from a long-handled flat one. I cut off 
the handle near the wrench and then 
drilled the two ends for a 3-in. steel 
rivet. After riveting the two ends to- 
gether I could bend the handle to any 


position that would most conveniently 
fit the wrench to the nut to be tightened 
or removed. 

When the wrench is in position, Fig. 
2, the nut is tightened or loosened by 
hammering on the end of the wrench 
handle. I have found wrenches of this 
design handy tools, and they do not mar 
the nut as the old reliable hammer and 
cold chisel do. 


Flushing, N. Y. S M Etonka 


Filling for Copper Pipe 
Under Bending Pressure 


SAND OR MOLTEN SHELLAC usually 
serves for filling copper pipe when it 
is being bent. While either makes good 
filling material, sand has the disad- 
vantage of containing sharp particles 
that may cut into the pipe under bend- 
ing pressure. Shellac is objectionable 
because it mut be poured hot into the 
pipe and, after bending, the pipe must 
he heated to pour it out. Unless care 
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is used the pipe may be damaged when 
heated, and a thin film of shellac be 
left on its inside wall. 

I have found that finely powdered 
boiler heat insulation makes a satis- 
factory filling for copper pipe during 
bending and is free from the objections 
to sand or shellac. The powdered in- 
sulation is easy to put in the pipe and 
easy to remove because of its soft, 


owdery qualities. 
. W E Warner 
Woodford Green, England 


Toggle Switch Operated 
By Tin-Can Float 


THE DIAGRAMS show a float switch that 
I made and used on four different ap- 
plications. I have directly started and 
stopped a 13-hp motor with it, and have 
connected it in the control circuit of 
larger motors that do not operate at a 
voltage higher than 220-v. On one in- 
stallation pumping out a sump, the 
switch made over 1000 operations with- 
out a failure. 

Equipment consists of two rubber 
corks on a 14-in. rod guided by two 
steel brackets. The latter 
are mounted on a piece of plank with 
a toggle switch between the corks. 
Readily obtainable are the corks with 


Connect to float by — 


1x 4-in. board-----~ ~~ 


¢x/-in. steel guide~~--- 
j 

Rubber cork, 

Loop to connect 1 Y 
cable. 

5-amp 

toggle | 

XN switch 

/~gal | To motor 
can starter 
coil’ 

Sand Rubber V 
level cork 

| 


rod 


About 4-/b 


a hole through the center that fits 
tightly enough on the rod to throw the 
switch. Operating range of the switch 
can be changed by forcing the corks 
along the rod. Rod and switch assembly 
is mounted at the most convenient spot 
and connected by a flexible wire run- 
ning over pulleys to a float in the sump. 

The float is made from a 1-gal can 
filled about 24 full of sand. I gave the 
exterior two coats of red lead to pre- 
vent the can rusting in the water. To 
counterbalance the sand, connect about 
4-lb weight to the rod’s lower end. This 
weight is ample to insure toggle-switch 
operation by the corks. Maximum range 
of the float equals one half the distance 
between the rod’s guides, less the rub- 
ber cork’s length. 


Hamilton, Ont. J A CouLpEN 


(267) 109 


| 

Ih | 

NS 
S 


—— 


Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional pay © 4 


1—Is River Water 
Cheaper Than City Water? 


IN OUR FOUNDRY AND SHOP we use about 
1,400,000 gal per month of city water for 
cooling and heat-absorbing purposes. We 
pay $1.50 per 1000 cu ft. After looking 
for a cheaper source we thought of using 
river water, which is about 2000 ft from 
our plant. A railroad passes between our 
grounds and the river, and there is also 
some swampy land. Our plant floor is 
about 30 ft above low-water level in the 
river, 

Can Power readers advise me whether 
pumping river water is practicable and 
more economical than city water? I also 
want to know whether the pump has to 
be at the river—this requires a power 
line—or whether we can install it in a 
pit near the plant. Should we have two 
pumps of half capacity, or one of full 
capacity since no storage is planned? We 
estimate that a 100-gpm pump will be 


sidered? How big should my pipeline 
be? I would also like to see a good lay- 
out for such a system, if any one has had 
similar installation experience.—CB 


2—How Often Should I 
Test Insulation Resistance? 


WE WANT TO MAKE insulation tests 
periodically in our industrial plant, which 
has a connected motor load of 4000 hp. 
There are a few motors below 5 hp that 
operate at 110 and 220 v. Motors larger 
than 5 hp operate at 440 v. Rating of our 
largest motor is 600 hp. Power is dis- 
tributed at 440-v, 3-phase. There are 
three 50-kva 440-to-110 /220-v transform- 
ers for lighting and small motors. Most 
circuits are run in iron conduit although 
we have a few aerial feeders. Power is 
received at 22 kv, and stepped down in 
two banks of oil-insulated transformers, 
each rated at 1500 kva, 22,000-440 v. Two 
25-kv oil circuit breakers provide pro- 


large enough if only one is used. What tection. All sub-station equipment be- 
size and type of pump should be con- longs to us. 
_——To motor control 
Counter weight. _--Cut off switch 
/Reducing gear 
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Bevel geors.__~ \ 
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Coal-tlow control 
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We would appreciate suggestions on 
the frequency at which insulation tests 
should be made on our transformers, 
motors, starting compensators, lighting 
and power circuits, and on 440-v auto- 
matic control circuits. Some of our motors 
are controlled by relays and contactors 
and we want to keep this equipment in 
good condition. Also please suggest mini- 
mum resistance values for the equipment, 
that is, the danger point or limit.—RG 


February 


What Is Best Way to 
Build Coal Conveyor? 


(This is Question 1 from the February 
issue, with best answers from readers.) 


Just before the war we installed two 
stokers to fire our two 425-hp hrt boilers 
that had previously been handfired. The 
stokers are equipped with small storage 
hoppers that we have to keep filled with 
coal by hand-shoveling because conveyor 
equipment could not be obtained when 
the stokers were installed. We had al- 
ways planned to install a conveyor sys- 
tem after the war, but now find that what 
we want is unavailable. 

I believe we could build our own con- 
veyor and save waiting another 12 to 18 
months. The coal bin is located along- 
side the boiler room. I had in mind 
using a screw conveyor with an adjust- 
ment to keep both hoppers full. Before 
starting construction I would like to find 
out what Power readers have found 
most satisfactory on similar systems, and 
how they adjust the flow of coal to each 
stoker without filling first one hopper 
and then the other. If any such systems 
are in operation | would appreciate it if 
a simple diagram is sketched showing 
the arrangement.—HBL 
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Automatic Screw 
Conveyor Is Best 


HBL may sotveE his conveyor problem 
by method shown in sketch 1-A. Hor- 
izontal screw takes coal from bin to ver- 
tical screw, which takes it up to chutes. 

When hoppers or stoker screw has 
been filled, screw feeds coal up against 
plate A, forcing it to position B. This 
operates cutoff switch and stops motor. 

As coal supply is used, plate A re- 
turns to original position and thereby 
causes screws to start. 

Screws should be constructed so as 
not to carry more coal than is needed 
to operate stokers. 


Quincy, Fla. D J Parmer 


Belt Conveyor 
Is Easy to Build 


HBL’s prosieM can be solved by con- 
structing a belt conveyor. This device is 
suggested because materials can be ob- 
tained easily, and construction is simple. 
A 14- to 18-in. belt should be satisfac- 
tory. Sketch 1-B shows how this con- 
veyor can be used when coal bin and 
stoker hoppers are in line. Stoker hop- 
pers are indicated at A and B and coal 
bin at C. 

Coal is fed directly onto the conveyor 
from bin C and travels in direction 
shown by the arrow. A deflector, E, is 
mounted over hopper B. This deflector 
is attached to a bar, which can be moved 
perpendicularly to the direction of belt 
travel by lever F. This regulates coal 
flow te hopper B. Deflector D prevents 
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coal from getting onto the belt on its 
return trip. Coal not deflected into 
hopper B empties into A. 

Ninety Six, S.C. EW McKnicut 


Screw Conveyor Gives 
the Best Performance 


A SCREW CONVEYOR of correct diameter 
and speed should handle HBL’s stoker- 
feeding job. Many types of conveyor 
drives are used, and the screw can be 
driven from feed or discharge end by 
variable- or constant-speed motors. 

If screw speed is constant, valve plate 
in hopper controls main feed to screw, 
sketch 1-C. Rack and pinion discharge 
gates regulate coal feed to stokers. It 
is usual practice to leave discharge gate, 
in stub-box feeding last stoker, wide 
open so coal is not carried to end box. 

End box provides a means for taking 


Editor's Note Every month sev- 
eral good answers cannot be pub- 
lished because they arrive too 
late to meet our deadline. 

Give your answer a chance; be 
prompt with your reply. All 
answers that reach us before the 
27th of April will receive consid- 
ation for the next issue. Let yours 
be among them. 


coal from discharge end of conveyor if 
needed. It also acts as a safety device 
by allowing coal to clear end of screw 
if conveyed past second stoker. 

For good feed control and operation, 
lumps of coal should not exceed a cer- 
tain size, depending on pitch of flights 
and diameter of screw. Coal should not 
come higher in conveyor trough than 
center line of shaft. 

A dustproof cover can be bolted or 
clamped to the flanged top of trough. 
The solid steel shaft with helical flight 
sections stands up well on a coal job. 
If HBL’s conveyor is very long he will 
probably have to use hanger bearings as 
well as end bearings and a ball thrust 
bearing. 

For greater strength the screw flights 
are made thicker at shaft than at edges; 
clearance is slight at bottom while at 
top it is usually 14% to 2 in. Sketch 
shows layout successfully used in some 
boiler plants. 


Montreal, Que. ARTHUR BELTON 


Two Switches Can Keep 
Hoppers Full All the Time 


HBL can KEEP his coal hoppers filled 
by installing in each hopper a pair of 
telltale switches, placed one above the 
other. They are connected to the motor 
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starter’s holding coil like a pair of 
start-and-stop pushbuttons, except that 
the two upper switches are connected in 
series. 

In this hookup, the lower switch in 
the hopper, of whichever stoker burns 
the most coal, starts the conveyor. It 
runs until both hoppers are full, when 
the upper switch breaks the holding coil 
circuit, and stops the conveyor. 

Cleveland, Ohio K W Scorr 


Belt Conveyor Will 
Keep Hoppers Full 


It SHOULD NOT BE DIFFICULT for HBL 
to construct a belt conveyor to carry 
coal from an outside bin to his two 
stoker hoppers. I assume the outside 
bin is on the same level as the boilers. 

In sketch 1-D, part A is the conveyor 
belt, on which coal is placed in the bin. 
After reaching the top of the incline, 


coal is divided into two streams by the 
wedge plate. Discharge pipes from this 
hopper are at the bottom, and coal will 
run from them to the stoker hoppers. 
The coal-conveyor belt can be made to 
start and stop automatically if desired. 
There is also room for a weightometer 
on the inclined belt. Thus HBL can 
keep a complete record of the coal fed 
to his boilers. 


Dolbeau, Que. R A LANE 


Double Conveyor 
Does the Trick 


HBL coup BUILD a conveyor without 
much expense. Construct a flat-bottom 
conveyor trough from coal bin to the 
last boiler. It should be over the hop- 
pers on the stokers. At boiler No. 1 
have an opening in one half of the 
bottom, as in sketch 1-E. At other boiler 
have an opening in the opposite half 
of trough. These openings have a slid- 
ing door to adjust coal droppage. 

Coal that passes beyond the last 
boiler could be conveyed back to the 
bin. A system like this worked fine 
where there were mill-ground chips, 
which were used for fuel. It required 
very little attention. 


Shreveport, La. J E VALLery 


Will a Slipring 
Motor Pull This Load? 


To repair a 25-cycle synchronous motor, 
rated at 150-230 hp. 203-406 amp 375- 
750 rpm, we intend to replace it tem- 
porarily with a 200-hp 230-amp slipring 
motor. We are not sure whether the 
slipring motor will pull the load because 
the synchronous motor draws between 
450 and 500 amp at about 97% pf, I 
know the slipring motor is not as effi- 
cient as the synchronous motor, which 
draws its magnetizing current from a 
source external to the power supply. 
The slipring motor must draw magnetiz- 
ing current from the line and | am won- 
dering whether this doesn’t affect the 
motor power enough to keep it from 
carrying as much overload as the syn- 
chronous motor carries. 

Are Power readers familiar with a 
condition like this one, and can they tell 
me what to expect from the slipring 
motor? I would like to know what the 
motor can do as we don’t want to shut 
down unexpectedly or burn out our 
motor.—MT 
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Slipring Motor Can 
Pull Heavier Load 


Since MT nas a low-speed synchronous 
motor operating at either 375 or 750 
rpm it is assumed that he wishes to use, 
say, a 900-rpm wound-rotor motor at 
a reduced speed of 750 rpm by means of 
secondary-resistance controls. A wound- 
rotor motor develops full horse- 
power and torque only at rated speed. 
A 200-hp 900-rpm motor at 750 rpm 


develops only 166 hp. Speed of a wound- 
rotor motor with secondary resistance is 
reduced by an increase in slip, and is a 
function of the load. Large variation 
in loads produces large variation in 
speeds. Efficiency of a wound-rotor 
motor is low at reduced speeds and is 
more critical for a constant-torque load, 
such as a conveyor. than it is for a 
variable-torque load. 

If MT wishes to know what horse- 
power is being developed by the syn- 
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chronous motor a close approximation 
for a 100% power factor motor is: 
Hp delivered = 

rated hp X amp drawn ~ rated amp. 

Synchronous motors start as induction 
motors and as such draw lagging power- 
factor current from the supply lines. 
Only a small portion of the starting 
current is used to produce torque. The 
starting, pull-in and pull-out torques 
of an 80%-rated-power-factor synchron- 
ous motor is greater than for a 100%- 
rated-power-factor synchronous motor. 

Torque in a synchronous motor is 
produced by a squirrel cage of heavy 
copper imbedded in the face of the field 
poles, called the amortisseur winding. 
During a part of the starting cycle even 
the field winding short circuited by a 
proper resistance assists in developing 
starting torque. The load, which a syn- 
chronous motor is able to start from 
rest, is critical, and special starting re- 
sistance is used to prevent too high a 
current surge. 

The torque characteristic curves of 
sketch 2-4 show the relative difference 
between a synchronous motor and 
wound-rotor motor of the same rating. 
Note that the wound-rotor motor with 
the 90% speed resistance across the 
sliprings develops about 200% full-load 
torque compared to the 150% full-load 
torque of an 80%-power-factor-rated 
synchronous motor. 

Valley Stream, N. Y. 

M D Potiock 


Forced Ventilation 
Will Help Motor 


MT coutp cet a better idea of actual 
load conditions by checking the ac- 
curacy of his instruments. He should 
adjust excitation to conform with name- 
plate values before taking readings. 

Generally, a 200-hp slipring motor 
in good condition, with rated voltage 
supply and adequate ventilation, will 
carry a 250-hp load. This is not good 
practice under normal conditions and 
will shorten motor life if prolonged. 
Ventilation of an overloaded motor may 
he assisted by fans to help keep tem- 
perature within safe limits. 

Bronx, N. Y. H H Demiince 


If Load Is Variable 
Motor Will Pull It 


THE MAGNETIZING CURRENT required by 
MT’s slipring motor has no bearing on 
the question. The motor manufacturer 
takes this into consideration when he 
cuarantees rated output under specified 
conditions of voltage, frequency and 
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ambient temperature. Full-load power 
factor of an induction motor is about 
90%. Efficiency is also around 90% 
at full load, as compared to about 93% 
for synchronous motor. 

The present motor is a 2-speed unit. 
I do not believe the slipring motor 
will operate at half speed, except in- 
termittently, and therefore, I assume 
rated motor speed is satisfactory. 

It is stated that synchronous motor, 
rated at 406 amp, pulls between 450 
and 500 amp. The motor is, therefore, 
overloaded from 10 to 23%. This is 
an overload of from 25 to 42% for the 
slipring motor, which is considerable. 
Most motors up to 200 hp have a 115% 
service factor, which means the slip- 
ring motor will safely pull 230 hp. 

Slipring motors have a_ starting 
torque, and pull-out torque greater 
than most synchronous motors, so the 
slipring motor should pull the load. 
Determining factor, then, will be 
whether it will pull the load continu- 
ously without burning up. The answer 
depends a great deal on the type of 
load; if it is intermittent, the motor 
will certainly be satisfactory. 

Before putting the motor in service, 
make sure it is in good condition. 
Check line voltage to bring it up to 
rated value at full load. Put the 
driven machine in good condition. Re- 
lieve load of all unnecessary friction, or 
possibly of idling machines. Make ar- 
rangements to put fans on the motor if 
necessary. bringing in outside cooling 
air if motor is in a hot room. If prac- 
ticable, arrange to reduce speed of the 
driven machine, say 10%. as a last 
resort. 

After observing the above precautions. 
put the motor in service, and watch its 
temperature. If it goes above 65 C, 
put fans on motor. I believe the slip- 
ring motor will pull the lgad satisfac- 
torily. 


Frostburg, Md. W E Toms 


Use Capacitors 
To Keep Voltage Up 


ALL INDICATIONS ARE that MT’s motor 
is on the 750-rpm winding and is 230 v. 
Slipring motor is given as 200 hp, 
230 amp and is probably a 500-v unit. 
It has to be reconnected to 230-250, 
which very likely can be accomplished 
so that full nameplate rating can be 
carried, plus extra horsepower now on 
the synchronous motor. To hold the 
voltage up it may be necessary to 
connect 90 kva of capacitors at the 
motor terminals. If the windings can- 
not be connected for 230 v and the 
line voltage is low, the speed may have 
to be reduced. Load reduction, by 
decreasing speed of load _ through 
smaller pulley on the motor, may be 
necessary. If motor cannot be recon- 
nected, set in bank of transformers to 
raise the 230-v service to 500-v to serve 
the motor. This will no doubt be 
quickest and easiest. Two good 16-inch 
ventilating fans will keep the motor 
on the line so it will put out more than 
its rated horsepower without trouble. 
Silverton, Colorado 
Hammonp MATHEWS 


Slipring Motor 
Is Overloaded 


Since MT’s SYNCHRONOUS-MOTOR SPEED 
varies from 375 to 750 rpm, and since 
synchronous-motor speed varies with the 
line frequency, I don’t see how he can 
operate such a motor on a 25-cycle line. 
Such a motor must operate with a 
variable-frequency or variable-speed 
generator. 

A 200-hp slipring motor would be 
operating under a considerable over- 
load to carry the load of the synchronous 
motor. But if the load can be kept 
down to about 210 hp depending on 
the condition of the motor insulation 
and its overload capacity it should op- 
erate without trouble. MT would have 
to run his generator at constant speed 
to operate the slipring motor without 
trouble. The motor nameplate voltage 
must be the same as the generator 
nameplate voltage at 25 cycles. 

So. Vineland, N. J. T De Rosa 


Slipring Motor Is 
Too Small for Load 


EITHER THERE Is a typographical error 
in the hp rating of the 25-cycle syn- 
chronous motor or MT did not give the 
correct nameplate rating. The synchron- 
ous-motor rating is listed as 150-230 hp. 
(Continued on page 148) 
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By E F WRIGHT 


FOR POWER 
ENGINEERS 


8—Liquid Valves: Design and Operation 


In the eighth of a series, E F Wright, 
chief engineer, reciprocating pump di- 
vision, Worthington, selects questions 
and answers that give practical under- 
standing of construction, operation, 
characteristics, troubles and remedies. 


Q 1—What is the operating principle 
of valves used in the liquid end of 
reciprocating pumps? 


A—Valves are self-acting in the fluid 
end of all direct-acting steam and most 
power pumps, contrasted to mechani- 
cally operated designs in the steam end 
of direct-acting pumps. The former 
are opened by the liquid passing 
through them, and closed by a spring, 
plus their weight. Mechanical opera- 


tion of fluid-end pump valves is not 
only unnecessary, but impracticable be- 
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cause of the perfect timing required to 
avoid shock from fluids that are practi- 
cally incompressible at normal pres- 
sures. 


Q 2—What type of valve is used for 


low pressures? 


A—The stem-guided disk type, Fig. 1. 
Seat and stem are usually of bronze as 
are valves for hot-water boiler-feed and 
medium-pressure general service. For 
lower pressures, cold-water valve disks 
are often of rubber. Valve, seat, stem 


and spring form a complete assembly, 
usually screwed into the cylinder cast- 
ing or valve plate with a tapered thread. 
At normal speeds, the spring limits 
maximum valve lift, but under extreme 
conditions the valve may strike the en- 
larged portion of its stem. 


Fig. 1—Stem-guided disk valves usu- 
ally have stems and seats of bronze 
for hot water boiler feed and gen- 
eral-purpose service; for cold water, 
low-pressure valve disks are often 
made of rubber. Fig. 2—Wing-guided 
valves for moderate-pressure pumping 
service are made either flat faced or 
beveled. Fig. 3—The beveled-faced 
wing valves are used most frequently 
for the high-pressure pumping service 


Q 3—What type of valve is used for 


moderate pressures? 


A—The wing-guided valve, Fig. 2, 
made in both flat-faced and bevel-face 
designs. A projection on the valve 
cover forms a seat for the spring and 
limits valve lift under extreme condi- 
tions. Seat for a wing-guided valve is 
a plain ring with the outside ground- 
tapered for driving into the bore in the 
cylinder. Wing-guided valves and their 
seats are made of cast bronze, or are 
forged from stainless steel and heat- 
treated for more severe services. 


Q 4—wWhat types of valves are used 
for high-pressure service? 


A—Bevel-faced wing valves are used 
most frequently for higher pressures, 
Fig. 3, while ball valves and special 
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— A new, low cost 
ALL-STEEL steam trap 


SAANAAANS ANS 


HE NEW Armstrong No. 3211 forged steel trap is designed 
and built to meet the needs of engineers in power plants... 
steel mills...process plants for a small size, moderately 

QU ICK FACTS priced, high quality steam trap. It’s tough — the forged steel 

e SMALL SIZE—Height, 7”; diameter, 4%”. ¥2” body will withstand hard knocks that would shatter ordinary 
pipe connections. cast iron traps. Jt’s safe! — no danger of the body weakening 


e BIG CAPACITY—Up to 900 Ibs. per hour con- under high pressure when exposed to fire. Inside, it has the 
tinuous discharge capacity, depending on 
pressure. 


same all-stainless steel operating mechanism that’s used in 
Armstrong traps built for pressures up to 1500 p.s.i! 


© far This new trap is now in production in the Armstrong 


up to 250 p.s.i. Body is actually built to with- 


stand much higher pressures. factory. If you are in need of traps of this type, see your local 
* ORDERING-List price, $14.00. Specify oper- Armstrong representative at once. If it is an urgent matter, 
ating pressure. write, phone, or wire ARMSTRONG MACHINE WORKS, 


812 Maple St., Three Rivers, Michigan. 


Ouer a Willion in Use...For Power... Process... Heating 
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Continued 


seal-type valves are used under some 
conditions. Hydraulic valves are usu- 
ally forged from stainless steel and 
heat-treated, but some designers prefer 
them cast of hard bronze. They are 
necessarily quite heavy and in the older 
slow-speed pumps were often used with- 
out springs. Today, common pump 
speeds require valve springs in spite 
of the valve’s weight. 


Q 5—wWhat types of valves are used 
for viscous liquids? 


A—Ball or semi-spherical valves, Fig. 
4. Both designs have an unobstructed 
passage through their seats. Semi- 
spherical or “Rollo” valves are better 
suited to operation at somewhat higher 
speeds because, with their lighter 
weight. a spring can control their action 
more easily. They also require less 
space above them since fluid passages 
are not obstructed by the cage needed 
to retain and guide a ball valve. Spheri- 
cal-faced valves seat with a line contact 
on a conical seat, which should be 
lapped, using as a lap a wing-guided 
bevel-faced valve rather than the regu- 
lar valve. 


Q 6—What is a seal valve? 


A—Fig. 5 and 6 show two forms. 
Fig. 5 is a wing-guided valve for high- 
pressure hydraulic service. supported 
by the inner portion of its conical seat. 
It is sealed against wire-drawing by 
an oil-resistant synthetic-rubber disk. 
clamped between the valve and _ its 
cover. Fig. 6 shows a valve for a mud 
or slush pump in oil-well drilling. It is 
sealed by a rubber disk above its body. 


and is supported by the lower guide- 
bushing face as well as seat. Because 
of the abrasive material pumped the 
lower guide is a separate renewable 
bushing. 


Q 7—What is meant by “valve area’’? 


A—This term is usually defined as 
the free area through the valve seat. 
Applied to a stem-guided disk valve, 
this comprises the area between the 
seat’s rim and central boss, less the area 
occupied by supporting ribs. Area of 
wings must be subtracted from the area 
through the wing-guided valve seat. A 
ball or Rollo valve leaves the area 
through its seat free of obstructions 
and hence provides maximum “valve 
area” in a given space. 


Q 8—Is valve area, as defined above, 
of primary importance in considering 
flow through a valve? 


A—No, because outlet area between 
the valve and its seat is determined by 
the height the valve lifts and type of 
seat. With a flat-seated valve, outlet 
area is the product of lift and valve 
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Fig. 4—Semi-spherical valves are 
suited to viscous liquids, high speed 


circumference. Outiet area of a bevel- 
seated valve at any lift is reduced in 
proportion to the angle of the bevel. 


Q 9—How high must a disk valve 
lift for its outlet area to equal the 
valve area? 


A—Somewhat less than one quarter 
of diameter D through the valve seat, 
depending on how much of this opening 
the ribs or guide wings fill. Neglecting 
such obstructions, the area through the 
seat equals 3.14 x D’ = 4. and the 
outlet area is 3.14 x D X valve lift in 
inches. If valve lift equals one quar- 
ter of D, then outlet area equals 
3.14 x D x (D + 4), which is the 
same as the area through the seat. 


Q 10—Why are several small valves 
frequently used instead of a large one 
having the same valve area? 


A—As explained in Q 9, a valve must 
lift one quarter of its diameter for its 
outlet area to equal the valve area. 
On larger pumps required valve area 
with reasonable lift can be obtained 
only with multiple valves. For direct- 
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Fig. 5—Wing-guided sealed valve 
for high-pressure hydraulic service 


Rubber sea/ Valve seat-— 


Two ‘ribs 


Support bushing "~~~ bushing 


Fig. 6—Sealed vaive for a slush or 
mud pump used for oil-well drilling. 
It is sealed by a rubber disk above 
its body, and is supported by a lower 
guide—bushing as well as the seat 
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Liquid Valve 


Liquid 


Fig. 7—To close without shock the self-acting pump valves have to displace 
through their outlet areas the volume of liquid between them and their seats 
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Industrial applications of high vacuum processing 
are constantly increasing ...and so are installa- 
tions of Yarway Impulse Steam Traps. 


Here at the Eastern Regional Research Laboratory 
of the Department of Agriculture, three Yarways 
are shown on a steam-heated vacuum drum dryer 


in the Chemical Engineering and Develop- 
ment Division. 


These and nearly 200 other Yarways used on 
various equipment in the laboratory, are doing a 
ee job...and so they should. Yarways are 
amous for getting equipment hotter, sooner, and 
keeping it hot. Continuous discharge under heavy 


YARWAY IMPULSE TRAPS DRAIN 
STEAM-HEATED VACUUM DRYER 
IN CHEMICAL LABORATORY 


loads brings equipment to working temperature 
sooner; discharge at short intervals under lighter 
condensate loads keeps it hot. 


Other Yarway features—one moving part, easy 
maintenance, small size, easy to install, suitable 
for all pressures, low price. 


Try a Yarway today... standardize on Yarways 
tomorrow. See your local Mill Supply Dealer or 
write for Yarway Bulletin T-1739. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


OVER 500,000 ALREADY PURCHASED! 


% 


acting steam pumps, valves are seldom 
larger than 4.5 or 5 in. in diameter. 
Power pumps, which operate at con- 
siderably higher speeds, particularly in 
smaller sizes, use proportionately 
smaller valves. 


Q 11—What primary factor controls 
closing of self-acting pump valves? 


A—To close without shock a valve 
must displace through its outlet area 
the volume of fluid between it and its 
seat. Spring loading, valve area and 
outlet area determine the rate at which 
this fluid can be displaced. Consider a 
duplex pump’s discharge valve at the 
end of a stroke. Since there is a pause 
while the pump’s other side is making 
a stroke, the cylinder may be considered 
as a closed vessel with the valve open 
above it, as Fig. 7A. For each incre- 
ment of downward movement, the valve 
must displace a definite amount of 
fluid through a smaller and smaller 
outlet area. 

Thus the rate of closing is retarded as 
the valve approaches its seat, Fig. 7B, 
where it is halfway down, and Fig. 7€ 
where it is at one-quarter initial lift. 
Fig. 7D is the curve of valve-lift plotted 
against time for the valve positions 
shown. If the initial closing rate is 
fast enough and the pause long enough, 
the valve settles on a film of fluid. In 
practical operation the piston usually 
starts its suction stroke before the valve 
seats, thus providing space for the last 
of the fluid displaced by the valve, 
and quickly brings it to its seat. 


Q 12—Starting at the same lift can a 
4-in. valve be closed as quickly as a 
2-in. one? 


Fig. 9—Unbalanced area is the valve 
area, minus that through valve seat 
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Fig. 8—A double-ported valve with 
separate bevel-faced valve in center 
of seat permits the use of synchro- 
nized suction-valve unloading control 


A—Yes, but only by providing about 
40% more spring force for each square 
inch of valve area. Consider both valves 
starting at 14-in. lift. The 2-in. valve 
must displace 3,14xl°x¥2 = 1.57 cu in. 


through an opening that has initially 
3.14x2x¥4 = 3.14 sq in. of area. The 
4-in. valve must displace 3.14x2°x44 = 
6.28 cu in. through an opening that has 
initially 3.14x4x¥% = 6.28 sq in. of 
area. Thus, when a valve size is 
doubled, rate of flow through its outlet 
area must be doubled. To close as 
quickly, the larger valve must have its 
lift restricted by a heavier spring. In- 
creased spring tension increases the 
loss through the valve. That is the rea- 
son why one 4-in. valve cannot pass as 
much fluid as four 2-in. valves although 
valve area of both is the same. 


Q 13—What is the primary disad- 
vantage of several small valves in place 
of one larger valve? 


A—For best performance all the 
small valves must open and close simul- 
taneously. This means that springs must 
be matched for each set of valves and 
the passages to and from the valves 
must provide smooth, even flow. If one 
valve of a set has a stronger spring than 
the others it may not open at all. On 
the other hand, if one spring is weak, 
a valve may remain open until flow re- 
versal drives it against its seat. 


Q 14—What is the advantage of a 
double-ported valve? 


A—This type of valve, Fig. 8, is used 
in large relatively high-speed pumps. 
It provides almost twice the outlet area 
of a single valve of the same size and 

(Continued on page 140) 


Piston Net flow 
displacement— —— through 
—-valve 
2 
2 
a 
= 
°O 45 90 135 180 
Crank angle,deg 
Valve position ot 
a end of stroke. 
= Valve Moximum 
Valve seats on return stroke~ _ 


Fig. 10—Solid line represents plunger-displacement; dash line, actual flow 
rate through valve of power-driven pump, as influenced by valve displacement 


POWER ® April 1947 | 


la 

| 

| 

| 
| 


41 | 


MAKE BIG VALVES EASY 


: OPERATE even at high pressures and temperatures : : 


is a heavy, high yield-point 
forging, of aluminum-silicon- 
bronze with excellent wear- 
ing and non-galling characteristics. Hot 
forged as a single piece, it's distortion proof 
and can't get out of adjustment. Machining 
methods insure perfect alignment with the 
EValloy stainless steel stem. 

Two angular contact ball bearings com- 
plete this compact, friction-free operating 
unit. The lower bearing takes the closing 
thrust; the upper bearing the opening thrust. 
Both, along with the strong external housing, 
take the radial load from the torque of the 
Impactor handwheel or motor control. Bear- 
ings are sealed from outside dirt, and a 
grease fitting permits lubrication, Threads of 
both stem and yoke bushing are an exclusive 
Edward form for dependable operation 
through a wide temperature range. 


In thousands of important installa- 


d mor- the country, EVal- 
SHING troubles an® throughout 
BU arnest, especially equipped- Edward valves are 


tality etn very high operating oof that yoke bush 


, convincing PF 
on big valves ad temperatures became jlures are wholly avoidable; 
pressures OF be done— ing valves can be close 


Something had to 


common: even the largest 


though space is 


Edward answer. tightly, 
and here was the d the ingeniously easily and pene | 
Edward develope Sao restricted and P G2, 

; tented EValthrust yoke bus d temperatures Ay; 
tate the closing of big valves treme. 
endows pressures. With its are ex 
against tre the patented Edward 


mpanion unit, 
yoke bushing gives maximum cto 


torque in minimum space- 


«EAST CHICAGO, INDIANA 
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> THIS ELEVENTH QUESTION in a series 
on water conditioning discusses carry- 
over and its detrimental effects. 


Goodwater Laboratory 
Drum City, U.S.A. 
Dear Chemist: 

Please explain in simple language 
the cause of carryover and methods 
for controlling it. 

Yours truly, 
Walter Tender 


Dear Walter: 

Priming, foaming and carryover are 
closely associated terms to describe con- 
ditions that cause boiler-water solids to 
be carried over with steam. Foaming 
is the formation of bubbles on the water 
surface. They may entirely fill the 
steam space or be relatively unimpor- 
tant. Priming is violent, spasmodic boil- 
ing that throws slugs of water over with 
the steam. Carryover, the after effect 
of the first two conditions, may be con- 
tinuous or intermittent. Material car- 
ried over deposits in  superheaters, 
valves, piping. turbines and engines. In- 
crustation on turbine blades lowers the 
unit’s efficiency. and on governor valves 
may cause the unit to overspeed. 

Sometimes maintaining a relatively 
high ratio of sulphate to hydroxide pre- 
vents adherent deposits on turbine 
blades. Some high-pressure boilers can- 
not be operated satisfactorily at drum 
total concentrations above 300 ppm 
whereas some low-pressure units tolerate 
2000-3500 ppm. 

Mechanical causes of carryover are: 
(1) boiler design (2) high-water level 
(3) uneven fire distribution (4) too- 
high steaming rate. Elimination of me- 
chanical causes ranges all the way from 
redesigning the boiler or steam drum to 
installing steam purifiers, lowering the 
water level, bettering distribution of 
firing on load changes, and reducing 
boiler load. 

Chemical causes are: (1) high dis- 
solved- and suspended-solids content, 
(2) high alkalinity, and (3) oil that 
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By K M Herstein and John SG 


WHAT CAUSES 


Shotwell 


saponifies with the alkalinity to form 
soap, a cause of foaming. Chemists 
believe that suspended solids have more 
of a tendency to cause carryover than 
dissolved ones. High dissolved- or sus- 
pended-solids content occurs because of 
improper water treatment or insufficient 
blowdown. If an uneconomical rate of 
blowdown is required, best remedy is 
to investigate a better method of water 
treatment. 

For instance, calcium phosphate, pre- 
cipitated by sodium phosphate in treat- 
ing water, tends to stabilize foam. Here 
are the causes and corrections of high 
alkalinities: (1) /mproperly operated 
lime-soda-ash softener: Better control of 
the process is needed. (2) Too much 
caustic soda: Use a less alkaline sub- 
stance. Mono- and disodium phosphates 
are less alkaline than trisodium and do 
not increase the alkalinity as much. 


A zeolite-softener treating water of 
high bicarbonate content produces high 
alkalinities that can be reduced by feed- 
ing sulphuric acid or by incorporating 
a hydrogen-zeolite unit in the system. 

Steam purifiers remove entrained 
moisture and solids from steam. They 
come in two types that can be installed 
either inside or outside the boiler. One 
removes water by changing the direction 
of steam flow to throw out droplets. 
The other washes outgoing steam with 
feedwater, which has a lower solids con- 
tent than the boiler water. Basic prin- 
ciple here is removing the droplets of 
concentrated boiler water. Although 
moisture is imparted to the outgoing 
steam it is later dried as completely as 
possible by separators or screens. 

Yours truly, 
Chemist 
Goodwater Laboratory 


Steaming 
tubes-——- 


Steam cleaners installed in boiler drums remove the solids with separators or 
washers, or a combination of both. After washing, steam is dried in separator 
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WITH COPPER TUBES, 


you subtract installation time... 


add years of rust-free service 


CopPER TUBES save installation time. Modern 
solder-type connections are made without 
threading — provide strong, sound, leakproof 
joints. Due to the flexibility of copper tubes, 
they can often be bent to clear obstructions — 
meaning longer lengths with fewer fittings. 
Besides these installation savings, a copper 
pipeline offers the advantages of corrosion re- 
sistance, light weight and flexibility. Lines can 
be taken down, moved, or have new connec- 
tions cut in faster. For carrying hot or cold 


water, gases, compressed air, refrigerants and 
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oils, there is long range economy in pipelines 
of copper. Write for Anaconda Publication 
C-24, containing detailed information on 
Anaconda Copper Tubes and their industrial 


applications. oe 


COPPER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD. 
New Toronto, Ont. 
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HOW 


CHECK A SHAFT’S 
COUPLING JOINTS 


P ONCE CORRECTLY COUPLED together, 
two machines operate as a unit and 
normally give no more trouble than a 
single piece of apparatus. But to ob- 
tain this happy state of affairs, the two 
machines must individually be free of 
defects which, when taken separately, 
can be tolerated but which, when united 
in a single unit, cause serious operating 
difficulties. 

For instance, each machine shaft may 
have enough end play to operate alone 
but if both are not properly positioned 
during the aligning procedure end play 
may be eliminated entirely by pulling 
the coupling together. The two inboard 
bearings then carry a heavy thrust load, 
a job they were not designed to handle. 


Correctly proportioning shaft end 
play is also important when an electric 
motor is connected directly to its load. 
In operation the motor rotor centers 
itself axially with the stator winding 
and if this tendency is prevented, the 
motor temperature rises. Suppose the 
coupling procedure reduces the over-all 
shaft end play because the two ma- 
chines are left too widely separated. 
The result is that the motor rotor while 
operating tries to center itself axially 
with the stator, and in doing so pulls a 
shaft shoulder up against a bearing 
end. Naturally, the bearing runs hot 
and it may be wrecked. 

Another example is a machine that 
generates axial end thrust during op- 


eration. Such a unit carries a thrust 
bearing to restrict end play and carry 
the thrust load. End play is usually 
quite small but if it is eliminated by 
a poor coupling job, even to the extent 
of not allowing for shaft expansion, or 
contraction, least damage that can be 
expected is a wrecked bearing. When 
turning the unit over under power the 
oil film builds up in the thrust bearing 
and creates a tremendous axial thrust 
between a shaft shoulder and its bear- 
ing. Thrust bearing may take the 
punishment but the shaft bearing in- 
volved will fail. 

Best practice is to make the checks 
illustrated below before final alignment 
is started, and at each inspection. 


1 To check bearings for vertical clear- 

ance mount the test indicator on the 
coupling halves (one at a time) with its 
contact resting on top of bearing housing. 
Have pointer at zero. Lift shaft verti- 
cally and read clearance on indicator. On 
rough bearing housing reverse the setup 


| 
| 


To test for bent shaft or a coupling 

half not square on the shaft, mount 
test indicator on one coupling half with 
its contact against vertical face of other 
half. Give latter section one turn, and 
’ read out-of-true condition of this half 
on indicator, Look for signs of shaft sag 


| | 


| 
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To measure shaft end play move 

both halves of coupling with their 
shafts to the right to take out all clear- 
ance. Mount indicator with its pointer 
contact against the bearing housing when 
pointer is on zero. Move shaft and cou- 
pling to the left and read the end play 


To test the coupling for eccentricity 

mount the indicator on half of the 
coupling with its contact resting on the 
circumference of the other half. If the 
right-hand half is rotated one revolu- 
tion any eccentricity shows on indicator. 
Reverse the setup and test the other half 


== 
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Write for Salletin 


This Feedwater Heater is an im- 
portant item in a “topping” plant 
in the power system of one of the 
most progressive steel mills in- 
the country. 


STRUTHERS WELLS 


FEEDWATER HEATERS 


The ‘“Boltless Head” closure handles a normal 
feedwater pressure of 1100 p.s.i., on this 44” 
diameter heater. It is also employed on the 
floating head, where it will also withstand 
an external pressure of 500 p.s.i. with no 
pressure inside the head. After five years of 
service, no difficulties have been encountered 
with this closure, and it has always remained 
tight. 

Both desuperheating and subcooling sec- 


Technical Information 
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tions are provided in this heater, with a de- 


signed rise of 132°F. for the Feedwater 
through the heater. Performance exceeded 
guarantees. 


With 100 per cent make-up, cleaning once 


a year has been found sufficient. 


For a current extension, an additional 
heater, essentially duplicating the above is 
now being furnished. 
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STRUTHERS WELLS CORPORATION 
PLANT: REN, PENNA. AND TITUSV 


PHIL SWAIN GIVES HELPFUL HINTS TO EVERYDAY ® 
USERS OF NUMBERS AND HOMESPUN MATHEMATICS 


23—Useful Facts From Geometry: 3 


A 
SQUARE 


A 
2- RECTANGLE 


3- PARALLELOGRAM 


8 
H 
B2 


4- TRAPEZOID 


8-REGULAR OCTAGON 


> Here Are handy rules for areas of 
common geometrical shapes: 

1 Area of a square is the square 
of its side: Area = A X A. 


2 Area of a rectangle is the pro- 
duct of its two dimensions: Area = 


AX B. 


3 Area of a parallelogram (4- 
sided figure with opposite sides par- 
allel and equal) is the product of 
any side by the perpendicular dis- 
tance between that side and its par- 
allel side: Area = B X H. 


4 Area of a trapezoid (4-sided 
figure with 2 sides parallel) equals 
product of distance between parallel 
sides by average length of parallel 
sides: Area = H X (B, + B.) + 2. 


5 Area of a rhombus (4-sided fig- 
ure with all sides equal) is half the 


product of its diagonals: Area = 
% xX d, X 


6 Area of a triangle is half the 
product of base and height: Area = 
% xX H,or % X BX H. 
Note: Any side may be taken as the 
base. Height is the perpendicular 
distance from apex to base (base-line 
extended where necessary). 


7 Area of a regular hexagon is 
86.6% of the square of the distance 
between flats: 

Area = 0.866 x D x D. 


8 Area of a regular octagon is 
82.8% of square of distance between 
flats: Area = 0.822 x D x D. 


9 Area of a circle is 78.54% of 
the square within which it fits. 
Area = 0.7854 x D x D. Note: For 
most engineering purposes 0.785 is 
close enough, and for many rough, 
offhand estimates 0.78 is okay. 


10 An ellipse fills the same frac- 
tion (78.54%) of its inclosing rec- 


tangle as a circle fills of its inclosing 
square: 


So area = 0.7854 x A X B. 


11 Area of an annulus is dif- 
ference between areas of inner and 
outer circles. Also, if average diam- 
eter (average of inner and outer 
diameter) is D, and width of band 
is W, area of the annulus is 3.1416 
< average diameter X_ width: 
Area = 3.1416 x D x W. Use 3.14 
for most practical problems. 


12 Area of a sector is area of its 
circle multiplied by a fraction whose 
numerator is the angle of the sector 


_in degrees, and whose denominator 


is 360 deg. This reduces to: Area = 
0.00873 x angle of segment X side 
x side. 


13-14 Many of the shapes in en- 
gineering may be broken up into the 
simple geometric forms. Thus com- 
posite shape of Fig. 13 can be broken 
up, Fig. 14, into triangles, rectangle 
and sector. Its area 4s: 


area triangle AHC 

plus area triangle CIE 

plus area sector CHI 
minus area rectangle BFGD 


15 Where all other methods fail, 
an area can be measured by dividing 
it into small squares and counting 
them. First count full squares. Then 
estimate fractional squares. For pre- 
cise results, use small squares. 


16 Sometimes it is easier to sub- 
divide the area into narrow strips of 
constant width. Add average lengths 
of all strips, and multiply this sum 
by width of strip to get the area. 
Lengths of strips are measured along 
their center lines. This is not theo- 
retically exact, but generally gives a 
reasonably close answer. The nar- 
rower the strips, the less this error 
will be. 
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Means ‘‘Made By The Timken Roller 
Bearing Company.”’ It identifies the 
source of Timken Tapered Roller Bear- 
ings, Timken Railroad Roller Bearings, 
Timken Alloy Steel, Timken Seamless 
Steel Tubing and Timken Rock Bits. 


This trade-mark is your assurance of 
getting genuine Timken products. Look 
for it when buying. 


THE TIMKEN ROLLER BEARING COMPANY 
CANTON 6, OHIO 


WHAT’S New IN PLANT 


EQUIPMENT 


Electronic Controller 


DyNALOG ELECTRONIC recording pyrom- 
eter operates without a galvanometer, 
slide wire, or dry cell, and requires no 
standardizing. Because of the instrument’s 
continuous balancing action, recording pen 
can traverse full width of chart in one 
second. Sensitivity is 1/10 of 1% of full- 
scale range. The instruments are available 
with ranges between minus 200 and 
2800 F, and serve with thermocouples or 
electric-resistance bulbs. 

Other Dynalog all-electronic instruments 
are available for measuring or controlling 
humidity, force, strain, pH, speed and 
many other process variables. Dept P, 


Foxboro Co, Foxboro, Mass, 


Combustion Chamber 


STAINLESS STEEL for combustion-chamber 
construction in commercial and industrial 
direct-fired heaters will prolong life of its 
heaters, according to manufacturer. Re- 
fractory lining, which has always been con- 
sidered necessary with carbon-steel cham- 
ber construction, is completely eliminated 
in the new design. As a result, heater is 
lighter and more compact, making pos- 
sible a much wider range of application. 
Suspended units may be located in the 
building roof trusses, either vertically or 
horizontally, depending on the headroom. 
Installation is simple, requiring only a 


fuel line, power line and vent stack. The 
device distributes warm air horizontally 
over the floor above the worker’s head, at 
a flow rate of about 2000 fpm, which 
covers wide floor areas without use of ducts. 

Eight different sizes are available, rang- 
ing from 400,000 to 2,000,000 Btu per hr, 
all of the same basic design and com- 
pletely equipped with modern safety de- 
vices. Dept P, Dravo Corp, Pittsburgh. 


Master Kit OF PuNcH-LOK BANDS serves 
practically every need for clamping or 


‘banding rubber hose to nipples and fittings, 


and for a wide variety of general repair 
applications. Each kit contains open and 
preformed Punch-Lok bands. Dept P, B F 
Goodrich Co, Akron, Ohio. 


Steam Trap 


SMALL SIZE, ALL-STEEL STEAM TRAP, for 
service on pressures up to 250 psi, em- 
bodies the basic Armstrong inverted-bucket 
and free-floating valve-lever design. Body 
and cap are steel forgings. Internal oper- 
ating mechanism including valve seat is 
stainless steel, Trap measures 414 in. in 
diameter at the cap with over-all height of 
7 in. Capacity averages 900 lb of con- 
densate per hour, continuous discharge. 
Dept P, Armstrong Machine Works, 
812 Maple St, Three Rivers, Mich. 


% 
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Stainless-Steel Electrode 


NEW STAINLESS-STEEL ELECTRODES come 
with a heavy extruded lime coating for 
de applications. In addition, all but the 
straight chrome analyses are available with 
a lime-titania coating, usable on ac or de. 
Slag produced by either of these coatings 
is easily removed. Lime-titania electrodes 
give better satisfaction on ac because they 
eliminate arc blow and result in easier 
manipulation, more uniform arc action, 
and better appearance of deposits. Dept 
P, Air Reduction Sales Co, 60 E 42nd 
St, New York 17, N. Y. 


Protective Coating 


ONE COAT, CORROSIVE-RESISTANT MATERIAL 
applied on pipelines, interiors and ex- 
teriors of water and gasoline tanks, ma- 
chine parts and marine installations, af- 
fords abrasion and corrosion protection. 

Manufacturer states that his product, 
Zincilate, remains unaffected after 1000 
hr exposure in standard (ASTM) salt fog 
corrosion equipment. Dept P, Industrial 
Metal Protectives, Inc, Dayton, Ohio. 


Sensitive Relay 


BULLETIN 108 SENSITIVE RELAY is a plug-in 
unit on a standard octal plug base. It is 
hermetically sealed in a cylindrical metal 
can against moisture, gases, dust and other 
detrimental atmospheric conditions. This 
relay is provided with a normally open 
single-pole contact having ratings of 2-amp 
24-v ac or de, or 0.75-amp 125-v de, and 
2-amp 125-v ac noninductive load. 

Since coil-power consumption is 0.056 
watts, Bulletin 108 sensitive relay is suit- 
able for current sensitive applications from 
1.3 milliamperes to 0.54 amperes for dec, 
and is applicable for operation on nominal 
voltages from 1/10- to 48-v dc. Outstand- 


PO Ww t R brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
tional information from manufacturers, please identify the source of your inquiry by referring to Dept. P 
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Piping jobs move faster a. 
when all materials are CRANE 


You save time on piping specifications! You save 
time in ordering materials! You save on installation 
time! Standardizing on Crane equipment does all 
that—and more—for you. 


Take this air conditioning system, for example. Every- 


thing in piping for the installation is in the Crane Re. ot 
line. Good, dependable materials down to the last Po . as, 
item. From design to erection to maintenance, an 
all-Crane job moves faster—with better perform- ) | 
ance assured by this 3-way advantage— : 
ONE SOURCE OF SUPPLY gives you the world’s a 
most complete selection of valves, fittings, wes 
pipe, accessories and fabricated piping for a 
all power, process, and general services. ; 
ONE RESPONSIBILITY for piping materials pe 
helps you to get the best installation and to e 
avoid needless delays on jobs. re 
OUTSTANDING QUALITY in every item as- <. 
sures uniformly high performance in every Z 
part of piping systems. e 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. i, 
Branches and W holesalers Serving All Industrial Areas 
\ 
4 
(Right) FOR WIDER STANDARDIZA- gw 
TION of Brass Gate Valves, Crane ed 
recommends the No. 431 for pres- + 
sures up to 150 lb. steam, 300 Lb. “ey 
cold. Designed to handle severe x 
working conditions requiring a 
BS SEPA haa ‘ heavier than Standard valve on 
iC steam, water, oil, gas and other 
Chilled water : general services. Wedge disc; 
air conditioning system ; rising stem. In 10 sizes to 3 in. 
See your Crane Catalog, 
page 19. 
EVERYTHING FROM... 
VALVES « FITTINGS 
PIPE PLUMBING 


AND HEATING 


POWER April 1947 127 


SUPPLY 
E 
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ing features are: high sensitivity, low 
power consumption, compactness, no ex- 
posed wiring, quick replacement and pro- 
tection against all adverse atmospheric 
conditions. Dept P, Ward Leonard 
Electric Co., 31 South St, Mt. Vernon, 
N. ¥. 


Welding Electrode 


IMPROVED SHIELDED ARC COATING, recently 
developed for five grades of Ampco-Trode 
ac aluminum-bronze electrodes, prevents 
arc snuff out on ac welding. It also re- 
duces spatter loss to a minimum. 
Ampco-Trode ac electrodes are recom- 
mended for welding cast iron, malleable 
iron, aluminum bronze, silicon bronze, some 
nickel alloys, and dissimilar metals with 
ac transformers and de welders. Dept P, 
Ampco Metal, Inc, Milwaukee 4, Wis. 


Steel-Fabricated Motors 


Moverare-sizep welded-steel squirrel-cage 
motors use novel manufacturing techniques. 
Sizes range from 150 to 1000 hp, four 
poles, with corresponding ratings for other 
numbers of poles. These motors are avail- 
able with dripproof, splashproof and 
forced-ventilation inclosures. Both the 
split sleeve bearings and ball or roller 
bearings are used. One unique feature is 
the bearing bracket and end-shield design. 
which makes use of a solid flanged head as 
the basic shape with the bearing assembly 
as a separate insert. This makes inspec- 
tion and replacement of sleeve bearings 
relatively easy because light bearing caps 
instead of heavy end brackets can be re- 
moved. Special fabricating techniques 
have produced a motor that can be adapted 
to various requirements of the industrial 
field. It is lightweight, but rigid in con- 
struction, and offers a streamlined appear- 
ance characteristic of modern machinery. 
Dept P, Elliott Co, Jeannette, Pa. 


First. stage Suction 
impellor___ stra finer 
Bal/ th rust | Pressure- 
bearing-~. | equalizing 
device 
Approved-~~ 
seals 1 Mag. netic 
coupling 
cor 
Motor bal/- 
Cable 
bearing ie gland 
Stator--* --Rotor 


Submersible Pump 


SMALL - DIAMETER submersible deepwell 
pump can be sunk into a 4in. bore hole. 
It is 31 in. long, 334 in. in diameter. 
weighs 65 lb, and has 7-gpm capacity. 
Unit has magnetic coupling with one 
half fixed on pump shaft and other half 
on motor shaft. Motor and its half of 
coupling are sealed in non-corrosive alloy 
casing. Power transmitted magnetically 
from motor’s half of coupling through in- 
closing casing to pump’s half of coupling. 
Coupling is excited by stationary coil placed 
inside the motor and energized by dc 
from a rectifier in the motor starter above 
ground. Pump impeller and diffuser made 
of bronze with stainless-steel shaft. Mag- 
netic thrust bearing that balances hydraulic 
thrust is excited by same coi] as magnetic 
coupling. Motor, of squirrel-cage type 
with rotor bars and rings welded together, 
can be started automatically by pressure 
or float switch. Dept P, Electro Dynamic 
Construction Co, 2929 Plum St, Jack- 
sonville 5, Fla. 


Continuous Oil Filter 


FILTER offers continuous maintenance 
for all fuel oil, lubricants, hydraulic oils 
and coolants. Units are designed for 
specific operating conditions, various ca- 
pacities, and all degrees of contamination. 
Filter elements are made from materials 
developed solely for oil filtration. Refill 
change is simple and inexpensive. The 


operation is foolproof and little oil is lost. 
Filter works by forcing dirty oil under 
pressure into the unit. This oil passes 
through refill element and is discharged 
after cleaning. All air, foam and excess 
oil that does not pass through refill ele- 
ment is discharged through relief valves. 
Amount of oil thus discharged depends 
upon amount of incoming oil, its vis- 
cosity and condition of the oil. Dept P, 
Briggs Filtration Co, Bethesda, 14, Md. 


Tube Fittings 


THESE FitTincs have forged bodies for 
all elbow and tee connectors on Imperial 
compression. flared, high-duty inverted- 
flared, and flex-tube fittings. Straight fit- 
tings are made from brass rods. They 
are designed for connecting copper, steel, 
aluminum, and other thin-wal] metal tub- 
ing. The SAE Dryseal pipe threads in- 
corporated on pipe-thread ends are con- 
siderably longer than the old-style threads 
in sizes 4 in. and over. Dept P, Im- 
perial Brass Mfg Co, 1200 W Harrison 
St, Chicago 7, Ill. 


High-Potential Auxiliary 


Seco Hyport auxXILiary operates as an in- 
termediate unit between a 35-kv oil tester 
and 115-v single-phase source. Convenient 
connections are provided by an input cord 
and output receptacle. All components are 
housed in a durable, portable metal cabi- 
net. Basic element is a Powerstat variable 
transformer driven by a synchronous, fast- 
starting and -stopping motor. Switching 
arrangements enable this Seco Hypot 
auxiliary to be completely automatic or 
semi-automatic. 

On automatic operation voltage at out- 
put terminals increases uniformly to maxi- 
mum by pushing starting button. A stop 


- button permits stopping the operation at 


any time; it deenergizes output terminals 
and returns Powerstat to zero position. On 


PO We e R brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
tional information from manufacturers, please identify the source of your inquiry by referring to Dept. P - 
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REVERE 
really knows 
BUS BAR 


HEN copper became a vital 
war metal because such large 
quantities of it were needed for 
ammunition and other top priority 
uses, Revere was asked if it could 
make bus bars out of pure silver. 
We said “YES!” even though proc- 
essing of silver for such a purpose 
had never been attempted. By the 
end of the war, Revere had pro- 
duced 36,000,000 pounds of silver 
bus for aluminum and magnesium 
plants. 
Today, copper bus bar by Revere 
is back, in all the usual forms, rec- 
tangular, round, square, etc. When 
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planning or remodeling an elec- 
trical installation, ask Revere to 
quote on your bus requirements. 
Other Revere products of interest 
to those generating or using elec- 
tricity are condenser tubes and 
plates, specially-prepared switch 
copper, copper and brass pipe and 
tube, commutator bars. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, N. Y. 
Mills: Md.; Chicago, Detroit, Mich; 


ew Bedford, Mass.; Rome, N. 


Sales Offices in principal cities, distributors everywhere. 


Listen to Exploring the Unknown on the 
Mutual Network every Sunday evening 
9 to 9:30 p.m., EST. . 
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Equipment Continued 


semi-automatic operation, voltage is in- 
creased or decreased in steps at a uni- 
form rate by raise-lower switch. Voltage 
can be set to exact value by finger-tip con- 
trol. Colored signal lights provide effective 
means of determining operation of the 
unit. Dept P, Superior Electric Co, 
325 Church St, Bristol, Conn. 


Check Valve 


New CHECK VALVE is available in sizes 
from % to 1 in, for pressures up to 
10,000 psi and any media not destructive 
to rubber or synthetic rubber. The double- 
seal principle utilizes a metal-to-metal 
seat, plus a resilient rubber or synthetic 
ring seal on the check valve poppet. Line 
pressure forces resilient ring to metal seat; 
the force increases with increase in pres- 
sure, resulting in greater sealing force at 
higher pressures. Dept P, Mansfield & 
Green, Cleveland, Ohio. 


Motor Transmission 


THis uNiIT may replace 2-speed motors 
with added advantage of providing special 
speed ratios. Direct motor speed, neutral 
point and any desired reduction up to 
6.25 to 1 are obtained through an auto- 
matic gear-shift lever. Standard reductions 
are 1% to 1, 2 to_1, 3 to 1, and 4 to lL. 
Units manufactured for motor-frame num- 


bers 224, 225 and 254 are mounted on 
flanged end shields and can be swiveled 
about on face of flange so that shifting 
lever may be in any one of three positions, 
that is, two horizontal and one vertically 
upward. In the larger sizes, these 2-speed 


transmissions are made with modified base 
mountings corresponding with legs of 
motor frame. Dept P, Western Mfg Co, 
3400 Scotten Ave, Detroit 10, Mich. 


Corrosion Inhibitor 


METAL PROTECTIVE PAINTS, containing the 
recently developed Pigment E, show good 
performance in protecting iron, steel and 
light-metal alloys against corrosion. The 
new pigment, barium potassium chromate, 
possesses several desirable properties, 
among which is its ready release of corro- 
sion inhibitor CrO, in the presence of 
water. Dept P, National Lead Co Re- 
search Laboratories, 105 York St, 
Brooklyn N. Y. 


required. Filter elements available for 
these units are made of Hiltex-cellulose, 
a highly efficient grade of filtering material, 
to handle the additive-type oil. A Hilite 
fuller’s earth for handling straight-run min. 
eral oils is also available. Micronic filtra- 
tion and high flow rates at relatively low 
pressures are claimed for these units. 
Dept P, Hilliard Corp, 102 West 4th 
St, Elmira, N. Y. 


Gas Mixer 


Known as THE Hiysector, unit uses gas 
under pressures up to 35 psi to entrain all 
the air needed for combustion and to de- 
liver the mixture to burners at highest 
possible pressure. Reversing usual opera- 
tion of air shutter and locating it on the 
body makes orifice stud accessible for 
removal without disconnecting the piping. 
Shutter cannot be disconnected from the 
mixer and become lost. Hijector specifica- 
tions and capacity tables for gases ranging 
from 500 to 2500 Btu are included in 
data sheet 5B-1. Mixer is available in 
pipe sizes from 34 to 4 in. and is suitable 
for use with all types of gas, including 
liquefied petroleum gas. Dept P, Bryant 
Heater Co, 17825 St. Clair Ave, Cleve- 
land, Ohio. 


High-Flow Oil Filter 


Ow Fitters that utilize from 1 to 18 filter 
cartridges are for lubricating-, fuel- and 
industrial-oil filtration. Hilco oil filters 
are available with or without heaters, de- 
pending upon requirements. Oil is de- 
livered through inlet of filter and is forced 
from outside of cartridge toward the center 
and then out through the outlet. Oil pres- 
sure can be supplied either by an auxiliary 
motor-driven pump or directly from engine 
or equipment pressure. 

Hilco units may be operated as bypass 
or full-flow filter, depending on flow rate 


Extended Radiation 


Type WI EXTENDED-SURFACE RADIATION is 
completely nonferrous, being made of 1% 
in. OD, 0.035 in. thick, specially annealed 
copper tubing with rib-reinforced, square- 
pressed aluminum fins and brass female 


couplings with 1l-in, ips threads, Units are 
available in five lengths from 2 to 6 ft, in 
clusive. 
Tubing is good for saturated steam pres 
(Continued on page 164) 


PO Ww £ R brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
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There is no Chemical 
Substitute for the 


WATER TREATMENT 
EXPERT 


(One of the reasons ay a manufacturers of chem- 
icals depend upon Nalco for water treatment service.) 


Not only the right water treatment chemicals— 
knowing bow to use them...Uniess both of these 
vital elements are at work to keep your water 
treatment system functioning properly, the 
opportunities for trouble are excellent. 


This is one reason the Nalco Water Treatment 
System is used so widely among manufacturers who 
are fully qualified by experience and ability to 
make their own water treatment chemicals. Th 
know there is no chemical substitute for the Nalco 
field and laboratory experts who take full respon- 
sibility for water treatment results...and see that 
varying conditions are met promptly and effec- 
tively with Nalco chemicals and control methods. 

A Nalco Survey costs you nothing—may be the 


means of saving you time, money, and worry. 
Write for complete information today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place, Chicago 38, Iilinols 
Canadian inquiries should be addressed to Aluminate 
Chemicals, Lid., $55 Eastern Avenue, Toronto, Ontario 
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» 
¥ ne 
POWER April 1947 131 


LOOK FOR THE DIAMOND MARK 


@A typical boiler plant with steam loop and take-offs 
for various uses is shown in this layout. The two 
boilers are equipped with angle non-return stop and 
check valves to prevent return flow into a cold boiler. 
A gate valve provides a secondary shut off control for 
complete shutdown, with a tell-tale drip to check 
valve tightness. 


Both boilers feed into a loop which (1) allows for 
expansion (2) assures rejection of moisture (3) pro- 
vides two parallel paths for the steam from any one 
boiler to any one take-off, because of the segregation of 
the take-offs and the boilers with valves. 


This type of layout permits repair and mainte. 
nance without requiring a complete plant shutdown, 


Other advantages... besides the trapping of the 
boiler itself, all take-offs are trapped, preventing a 
slug of water from returning into header when turned 
on. Dirt legs on all drips collect pipe scale and sedi- 
ment, and strainers protect all traps. Check valves 
eliminate back flow should a trap prove defective. 
Trap tests check operation of trap and free blows in 
case trap is inoperable. Should this occur, valves are 
provided so that trap can be serviced without shutdown, 


All valves are selected for 450 pounds steam pres- 
sure at 700°F. total temperature. Non-return angle, 
stop, and check valves are used in accordance with 
most codes and insurance regulations. All main header 
shut-off valves are of Outside Screw and Yoke type, 
series 600, with solid wedge. 


PRACTICAL PIPING LAYOUTS: 


the right type valve for the service. 
B Place valves correctly in the line. 


‘Hinstrating the proven 3-point formula 
for trouble-free, time-defying hookups 


C. Choose Jenkins Valves for lifetime economy. 


Cast Stee! Gate Valve 


(Flanged) 


SINCE 1864 


Other types and pressure ranges of Jenkins Valves 
ean be used for this type of layout according to the 
factors involved. Consultation with accredited piping 
engineers and contractors is recommended when plan- 
ning any major piping installation. Copies of Layout 
No. 21 will be furnished on request... also copies of 
future Piping Layouts. Just mail the coupon. 


Fig. 1012, the Jenkins Cast Steel Gate Valve 
(flanged) shown in this layout, is exceptionally de- 
pendable and efficient in controlling steam, water, air. 
gas and oil within their prescribed pressure and tem- 
perature ratings. Its solid wedge provides maximum 
resistance to pressure strains: assures longer life in 
rapidly vibrating steam currents. Bonnet is provided 
with condensing chamber and plugged connection. 
Separate gland flange has crowned bearing to insure 
tightness without excess torque on eye-bolt nuts. 


A CHOICE OF OVER 600 JENKINS VALVES 
To save time, to simplify planning, to get the advan- 
tage of Jenkins specialized valve engineering experi- 
ence ... select all valves from the Jenkins Catalog. It’s 
your best assurance of the lowest cost in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport; 


Atlanta; Boston; Philadelphia; San Francisco; Chicago; 
Jenkins Bros., Ltd., Montreal; London, England. 


125 TO 600 LBS. STEAM PRESSURE 


GLOBE VALVE 


STEAM DISTRIBUTION SYSTEM 


TO STEAM USES 2a 


STEAM DISTRIBUTION | | 
SYSTEM 
Another Bros. = 
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Please send me a reprint of Piping Layout No. 21 
and future layouts as they become available. 


JENKINS BROS., 80 White St., New York 13, N. ¥ 


Company.......... 
Addresz............. 


Name.......... 


SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 


BRONZE « IRON « STEEL 


FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 
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DATA SHEETS 


Number 176 


Quick Determination of Steam Moisture 
With a Throttling Calorimeter 


This chart may be used with much greater convenience than the standard Mol- 
lier Chart in finding steam moisture from readings of a properly installed 
throttling calorimeter. For example: Find 800-psia initial steam _pres- 
sure on horizontal ordinate; follow vertically to 240-F steam temperature 
at atmospheric pressure to find 5.0% moisture in steam at initial pressure. 
Chart, upper right, is cross-plot of lower left corner of main chart. 


By B G A SKROTZKI, Associate Editor 
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COPES FLOWMATIC CONTROL 
for a 1265-psi, 900-F, C-E Boiler. 


Over a load range of 110,000 pounds per hour, the 
water level in this 1265-psi, 900-F Combustion 
Engineering three-drum boiler is stabilized within 
plus-or-minus one-half inch by COPES Flowmatic. 


The charts tell the story. They were recorded five 
years after the two-element COPES Flowmatic as- 
sumed fully-automatic control of feed input and water 
level for this high-duty steam generator. 


During those five years, no more than routine 
inspection and care by the boiler-room personnel was 
needed to keep the COPES operating at peak effi- 
ciency. Flowmatic control is dependable. 


ye GET CLOSER 


PUMP GOVERNORS 


In most installations, especially where the 
load conditions do not warrant COPES 
Flowmatic control, good feed water regula- 
tion should begin at the boiler feed pumps. 
Dependable excess water pressure con- 
trol for your feed system, no matter how 
- simple or how demanding your needs, can 
be provided by COPES engineers. Write 
—outlining your operating conditions in 
detail—for their*lelpful recommendations. 
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LEVEL CONTROL WITH Cone FLOWMATIC 
LYS 


A performance report on this utility installation is 
given in 8-page Bulletin 465. There are cross-sections 
of plant and boiler, photographs of equipment, and 
charts showing water level control under conditions 
of constant load, variable loads and emergency opera- 
tion. Write—your letterhead, please—for a copy of 
this informative report. 


NORTHERN EQUIPMENT COMPANY 
471 GROVE DRIVE, ERIE, PENNSYLVANIA 
Feed Water Regulators, Pump Governors, Ditferential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


BALANCED CONTROL VALVES 


Many plants have found real savings 
by paying a few dollars more for 
COPES Balanced Valves for control- 
ling make-up water to feed water 
heaters, level in open tanks, evap- 
orator flows and other uses. Control 
is more accurate: with the. scientifi- 
cally-balanced, practically-friction- 
less COPES. Rugged construction 
assures long service life. 


at; 
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EDUCATION 


Engineering colleges teach much theory because 
sound theory is the most fundamental, basic and 
durable knowledge—hence the best foundation 
for a useful professional life in a changing 
world. 


Learn young how to meet people, sell things. 
handle tools, do the everyday chores of business 
and industry. 


Formulas are useful engineering tools, but poi- 
son to education—a substitute for thinking. 


It’s only half true that you don’t need knowledge 
in the head if you know where to look it up. 
Knowing where to look is a great asset, but mere 
ownership of a good handbook never made a 
man an engineer. 


Much knowledge may be left to the reference 
books, but some should always be kept “on the 
hip” like a six-shooter, ready for a quick draw. 


TECHNICAL SKILLS 


The most important branch of engineering 
mathematics is arithmetic. 


Skill with numbers—on paper or in the head— 
exact or approximate—marks the good engineer. 


The good engineer knows how to figure dis- 
tances, areas, volumes, weights, speeds, power, 
costs, and so on. He also knows how to make 
good “guestimates” in a hurry. 


BUSINESS TIPS 


However menial they may be, your first assign- 
ments will show the boss what stuff you are 
made of. 


Don’t tangle the lines of corporation authority 
by working with the wrong people and by failing 
to include the right people. 


Plan your work. Then work your plan. 
Every young engineer should learn the ABC's 


of practical business—buying, selling, letter writ- 
ing, records and accounts, simple office routine. 


NEW PROVERBS FOR YOUNG ENGINEERS 


Whatever his title, every engineer must be a 
salesman to get people to adopt his ideas and 
cooperate in the completion of his projects. 


HOMELY VIRTUES 


In the engineering world, brilliance dvesn’t rate 
unless tied to common sense, character and de- 
pendability. 


To go places in an organization be known as the 
man who does what he said he would do and 
gets it done on time. 


So many silly things are done in business that 
merely not being silly is almost a formula for 
success. 


The ability to see the obvious is a rare and 
valuable talent, commanding a high price. 


GETTING-ALONG SKILLS 


To succeed an engineer must learn how to get 
along with the man above, the man alongside, 
the man below, and with his own sell. 


Self-management is one of the most difficult 
arts and one of the most important. 


If you can’t get along with a few people it may 
be their fault. If you can’t get along with many 
it’s always your own fault. 


Social-business tips: Try to remember names 
and faces. Get interested in the other fellow’s 
hobby and children. Never underestimate the 
importance of the little friendly touch. 


Average technical ability multiplied through 
cooperative effort accomplishes more than great 
talent working alone. 


You'll never meet a man who isn’t smarter than 
you in some respect. Why not admit it? 


To make a man your friend ask his advice sin- 
cerely. 


The most common and important engineering 
operations are talking and writing. 


In petty squabbles, jealousies and gossip the in-* 
nocent bystander may get hurt. Stand back. 


Phil Swain showed me these proverbs just before he presented 
them in January in an address to the graduating class of Case 
School of Applied Science, Cleveland, Ohio. They struck me 
as being so practical and fundamental that I got permission to 
print them on this page—half of them this month and the 
other half next month. The editors of POWER have agreed to 
have reprints available for those who'd like a few extra copies. 
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Pi 


in Insulations too --- 


It HAS T 


RIGHT 


THE FIRST TIME 


—and time has proved J-M 85% Magnesia right 
for lasting insulating efficiency 


For more than fifty years, the right combina- 
tion of physical and thermal properties has 
made J-M 85% Magnesia the standard of 
industry. It is light in weight, uniform in 
composition. Properly applied it can outlast 
the installation it covers. It comes in pipe- 
covering formand instraight or curved blocks 
easily adapted to flat or rounded surfaces. 


Expert Application of the Right Insulation 


You can rely on the skill and experience of 
Johns-Manville Insulation Applicators. 


These specialists select materials of the cor- 
rect thickness and size from the complete line 
of J-M Industrial Insulations. Their skilled 
mechanics use the most modern application 
methods to assure you the greatest economy 
of installation. And, back of the J-M Insula- 
tion Applicators are Johns-Manville’s 88 
years of service in this field. 


For complete details on J-M insulations, 


and answers to special problems, JM| 


write Johns-Manville, Box 290, 
New York 16, New York. 


INSULATIONS 
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WASHINGTON NOTES » NEW DEVELOPMENTS + CONVENTIONS 


Report Gives Synthetic 
Liquid-Fuel Progress 


With crude-oil production at a new 
peak in 1946 and demand on limited 
domestic reserves increasing year by 
year, Secretary of Interior J A Krug 
recently offered a note of encouragement 
with the disclosure that synthetic fuels 
production costs will be considerably 
lower than anticipated. The Secretary’s 
annual report to Congress, on progress 
of synthetic liquid-fuels program of 
Bureau of Mines, states that industrial 
estimates based on new research de- 
velopments now place cost of producing 
gasoline from coal or oil shale at 744 
to 914¢ a gallon, only a few cents 
higher than current cost of gasoline 
from petroleum, but not including profit 
or interest on investment. 

“At present rate of research progress, 
production of synthetic petroleum prod- 
ucts on a commercial basis is possible 
within a few years,” Dr R R Sayers, 
director of the Bureau, commented. 

Reviewing 1946 research and develop- 
ment progress of Bureau of Mines in 
field of synthetic fuels, a program 
undertaken at direction of Congress to 
insure the nation’s economic and mili- 
tary security, the Secretary reported a 
number of outstanding scientific and 
engineering achievements, all contribut- 
ing to the pattern of know-how being 
cut for American industry. Construction 


COMING 


Apr 7-10—Corrosion Engineers’ Con- 
vention, Palmer House, Chicago, Il. 
A B Campbell, executive secretary, 
National Association of Corrosion Engi- 
neers, 905 Southern Standard Bldg, 
Houston 2, Tex. 


Apr 11-12—New Jersey Society of Pro- 
fessional Engineers, Essex House, 
Newark, N. J. Charles J Dodge, man- 
aging director, 86 E State St, Trenton. 


Apr 14-17—Southern Machinery & 
Metals Exposition, Municipal Audi- 
torium, Atlanta, Ga. Michael F Wiedl 
Jr, managing director, P O Box 4687, 
Atlanta 2, Ga. 


May 21-24—19%h Annual Conference, 


BUSINESS ITEMS + APPOINTMENTS + FOREIGN FIELDS 


GIANT STEEL BLOCKS SMASH ATOMS 


Here is shown assembly of eight solid steel forgings, weighing an average of 
150 tons each, to form the magnet of a supercyclotron, in the U. S. Navy’s 


radiation program at University of Rochester. 
in the U. S., produces particles of more than 200,000,000 electron volts. 


This cyclotron, second largest 
Eight 


full heats of open hearth steel were cast and formed at the Homestead Works, 
Pittsburgh, Pa., of U. S. Steel’s Carnegie-Illinois Steel Corp in construction 
of the magnet, which will be housed on the campus of the university 


was substantially completed at three. of 
the four major installations required 
and contracts have been let on the 
fourth. Highlights of the report follow: 

At Pittsburgh and Bruceton, Pa., 
where Bureau laboratories are investi- 
gating hydrogenation and gas-synthesis 


EVENTS 


Oil & Gas Power Div, American Society 
of Mechanical Engineers, Hotel Statler, 
Cleveland, Ohio. C F Foell, div secre- 
tary, c/o Socony-Vacuum Oil Co, 26 
Broadway, New York, N. Y. 


June 2-4—Semiannual Meeting, Hotel 
del Coronado, Coronado, Calif. Dr 
B M Woods, president, American So- 
ciety of Heating and Ventilating Engi- 
neers, 51 Madison Ave, New York 10. 


June 24-27—38th annual meeting, 
National District Heating Assn, Chal- 
fonte-Haddon Hall Hotel, Atlantic City. 
Original dates were June 16-19 at Hotel 
Ambassador. John F Collins Jr, 827 N 
Euclid Ave, Pittsburgh, Pa. 
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methods of converting coal to oil, im- 
provements in processes suggest ma- 
terial reductions in costs found in Euro- 
pean countries where synthetic fuels 
have been produced for years at an 
expense two to four times that of 
petroleum products in the U. S. 

In hydrogenation process, lower pres- 
sures and lighter equipment are among 
the keys to production economy. The 
Bureau’s laboratory and small pilot 
plant studies have shown that coal may 
be converted to a distillable oil at rela- 
tively low pressures by employing spe- 
cial solvents and very active catalysts. 
Another radical departure from Euro- 
pean practice is the Bureau’s discovery 
that coal may be hydrogenated in a dry 
or powder state, simplifying the process 
by eliminating several costly and com- 
plicated steps. 

In the gas-synthesis process, heat re- 
moval has been a major European prob- 
lem, requiring expensive construction 
and limiting reaction-chamber output. 
A new chamber developed by the Bu- 


(Continued on page 172) 
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Dravo-built power and boiler plants, and major Dravo 
equipment installations, supply all types of industry 
with steam, electricity, blast air, liquid pumping and 
related services for the myriad requirements of modern 
productioneering. 


This broad experience of Dravo Power and Boiler Plant 
Specialists is reflected in the roster of American industrial 
organizations operating Dravo-built and Dravo-equipped 
power and boiler plants,—steel producers, petroleum 
refiners, chemical manufacturers, food processors, auto- 
motive parts suppliers, ship builders, synthetic textile 
fabricators. 


Industrial Executives and Consulting Engineers con- 
cerned with construction or expansion of power and 
boiler plant facilities will find that Dravo Power De- 
partment Engineers can be of real service from the 
earliest planning stage to the completion of final con- 
struction details. 


Dravo experience and facilities are described more fully 
in Bulletin BR-504; address Power Department, Dravo 
Corporation, 300 Penn Avenue, Pittsburgh 22, Pa. 


DRAVO CORPORATION 


PITTSBURGH e PHILADELPHIA e CLEVELAND e NEW YORK 
DETROIT WASHINGTON e© WILMINGTON 


Power and Boiler Plants — Pumping Stations — Power Plant and Contractors’ Equipment —  Direct-Fired Heaters 
— Industrial Heating and Ventilating — Bridge Substructures — Docks — Pump Houses and Intakes — Mill Foundations — 
Locks and Dams — _ Shafts, Slopes and Tunnels — Towboats and Barges — Coal and Ore Bridges -— Cranes and 
Derrick Boats — Crane Cab Coolers — Open Steel Flooring -— Concrete Aggregates — Inland River Transportation 
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Schramm Air Compressors 


There are many compressed air jobs to be done in 
Industry, and into this versatile picture fits the Schramm 
Air Compressor. Either portable or stationary, Schramm 
enables compressed air jobs to be done quickly— 
easily —economically! 


Schramm Compressors are better because they are 100 
per cent watercooled . .. compact and lightweight . . . have 
mechanical intake valve and forced feed lubrication! 


Schramms come in a variety of sizes. So whatever your 
need for compressed air . . . there’s a Schramm to do the 
job. Write today for illustrated booklets and plan to use a 
Schramm in the New Era now facing Industry! 


THE COMPRESSOR PEOPLE 
WEST CHESTER, PENNSYLVANIA 


Soot Removal 


(Continued from page 78) 


demand for long periods and short-re- 
tracting designs employ a short period, 
high flow. For use where long-retrac- 
table units cannot fit is the telescopic 
blower that operates like a lance except 
for its power drive. 


RECENT DEVELOPMENTS 


While most of the above units, as de- 
scribed, employ steam for the blowing 
medium, compressed air may be used 
as well. Special compressed-air-oper- 
ated blowers for both firetube and water- 
tube installations are available today. 
_ These blowers may be powered by air- 
driven or electric motors, by steam or 
air-turbine drives. Many of these com- 
pressed-air units rely upon automatic 
controls such as are described in 
Power, Aug 1946, p 80. These con- 
trols (1) insure high enough air pres- 
sure at blower elements for good clean- 
ing (2) keep compressor and receiver 
size within economic limits by regulat- 
ing demand upon them. 

Preselected sequential operation in- 
volves selecting and arranging blower 
elements into groups, where elements 
may operate one at a time, and spread- 
ing the blowing program over the maxi- 
mum allowable period by a delay be- 
tween groups. The particular order of 
blow by chosen groups may be varied 
at a master control panel. This pre- 
selection and spreading of the blowing 
program permits compressor system 
to pump air into storage and meet the 
air demand. 


(Continued from page 118) 


displaces when closing only about half 
as much fluid. Thus in a single valve 
it supplies the characteristics of a mul- 
tiple installation of much smaller ones. 
Area through the seat is restricted, but 
this is offset by the excellent approach 


formed by the converging passage. A 


| 
| double-ported valve frequently has the 
| disadvantage of high unbalanced area. 


Q 15—What is unbalanced area and 
how does it affect a pump’s valve 
action? 


A—Unbalanced area is the area of 
the seating surface, or the difference 
between the area of the valve and the 


area through the seat. With a properly 
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ouR Socony-Vacuum Representative is a Sales 
Engineer, trained through years of experience in 
the lubrication of industrial plants of all kinds. He 


Studies Operating Problems 
Every unit in your plant has its own 
operating characteristics. For instance, the 
loads on certain gears, the temperatures 
of bearings. Your Secony-Vacuum Engi- 
neer studies all factors. 


thinks in terms of the inside of your machines. He 
knows bearings, cylinders and gears . . . the operating 
difficulties that must be met and overcome. Called 
into your plant to help you obtain maximum machine 


your payroll. 


Recommends Correct Lubricants 


With all the facts about your machines, 
your Socony-Vacuum Engineer is able to 
recommend the right Gargoyle oil or 
grease and the best application technique 
for every problem. 


The Inside Track to Profits... 


Socony-Vacuum 


Correct Lubrication 


efficiency, he works with your own engineers, a 
friendly expert adviser... on your staff but not on 


Sets up a Lubrication Program 


Your Socony-Vacuum Engineer provides 
complete lubrication schedules. He helps 
with storage problems and lubrication 
training. Finally, he prepares progress 
reports on the benefits obtained. 


SOCONY-VACUUM OIL CO., INC., and Affiliates: Magnolia Petroleum Co., General Petroleum Corp. e Tune in The Mobilgas Program, Monday Evenings, 9:30 E. S. T.—NBC 
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High as, and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 


Wise County, Va., on the Inter- 
state Railroad. 


Hi de, high volatile steam 

coal from Wise 
County, Va., on the Interstate 
Railroad. 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 


High de gas, by-product, 
pon | domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 


Medium volatile, high fusion 
coking coal for by-product and 


steam use from Wyoming Co., 
W.Va., on Virginian Ry. 


Kentucky 
Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


Unexcelled Steaming Coal from the Fire 
Creek Seam in Greenbrier comets 
W.Va., originating on the N.F.&G.R 


ANTHRACITE — Hazle Brook Premium 
ee Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
BRANCHES: 


BLUEFIELD, W. VA. BOSTON 


BUFFALO CHARLOTTE, N. C. 


CINCINNATI DETRCIT NEW YORK NORFOLK PITTSBURGH 
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seating valve, fluid pressure on the seat- 
ing surface drops to the vapor pressure 
of the liquid just as the valve begins to 
open. The valve is held down by dis- 
charge or cylinder pressure acting on 
area A, Fig. 9, and is lifted by cylinder 
or suction pressure acting on area A,. 
If the ratio of these two areas is high. 
an excessive pressure difference is re- 
quired to lift the valve away from its 
seat. Thus contact area should be kept 
as smal] as materials and loading per- 
mit. Sometimes wide-seated valves are 
chamfered to reduce the unbalanced 
area. 


Q 16—How does continuously chang- 
ing flow rate of a power pump, with 
no pause at the end of the stroke, 
affect valve action? 


A—Power-pump valves open and 
close gradually throughout the stroke 
of piston or plunger. This would be 
ideal for the valve action if it were not 
for the effects of valve displacement, 
particularly in higher-speed pumps. 
Fig. 10 shows this action. The solid 
line is the plunger displacement and 
the dash line the ,actual rate of flow 
through the valve, as influenced by 
valve displacement, which is repre- 
sented by the shaded area. During first 
half of the stroke the rising valve pro- 
vides space below it for part of the 
piston displacement. During the stroke’s 
second half, valve displacement is added 
to piston displacement to get actual 
flow through the outlet area. 

Piston reaches the end of its stroke 
with the valve some distance above the 
seat, and still displacing fluid as it 
settles. This means that reversal of 
piston displacement controls final clos- 
ing of the valve. Because of this, power- 
pump valves must have enough spring 
loading to force them relatively close to 
their seats at the end of the plunger’s 
stroke. Valve movement lags slightly 
behind plunger movement, and this lag 
must be held to a minimum to prevent 
excessive shock and volumetric loss. 


Q 17—How much spring pressure 
should be used on came tte liquid 
valves? 


A—On suction valves the spring pres- 
sure should be equal to 1% to 1 lb per 
sq in. of valve area for average condi- 
tions. This loading may be doubled for 
unusually high suction heads. A dis- 
charge valve is sometimes loaded more 
heavily than a suction valve although 
normally there should be no difference. 
Where valve area is equal in suction 
and discharge, the only reason for a 
difference in spring loading is to per- 
mit operation at a high suction lift 


by reducing suction-valve spring ten- 
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The Sloan Automatic Flushing System is designed prin- 
cipally for the automatic operation of Sloan urinal Flush 
Valves—and is adaptable to old as well as new installa- 
tions. 

With Automatic Flushing in public or semi-public 
toilet rooms, neglect to flush urinals is entirely eliminated 
—more hygienic conditions assured—and better house- 
keeping of the toilet room encouraged on the part of 
building tenants, company employees, customers and- 
the public. 

In special installations such as sanitariums, hospitals, 
institutions and prisons, the responsibility of the indi- 
vidual to operate the flush valve is entirely eliminated 
with Automatic Flushing. 

For further information, or information on your spe- 
cific installation, write to the Sloan Valve Company, or 
address the Sloan representative in your territory. 


chicago 24, illinois 
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LUBRIPLATE Lubricants actually 
condition bearing surfaces and 
stop progressive wear. They pre- 
vent rust and corrosion and resist 
steam, hot water, many acids and 
other adverse conditions. LUBRI- 
PLATE is in a class by itself. Use 
it and make one bearing outlive 
two. Write or phone for facts 
and figures. 


FOR YOUR 
MACHINERY | 


neral oil type 
deo! tor bearings, wick 
nd bottle oilers. 


No. 
feeds, sight feeds 


ause 

performance in most ~ 
geors- (speed reducers). 

: One of the most populor 

for general ap- 

gun of cups. 


applications, 
tures above 200 


t x 

thom coast 10 COM 
\3 

"OUR TELEPHOM 


sion below that desirable for normal 
conditions. 


Q 18—How much spring pressure 
should be used on power-pump liquid 
valves? 


A—Correct spring loading of power- 
pump valves varies widely with pump 
design and speed. Slow-speed pumps 
require about the same spring loading 
as direct-acting steam pumps. For 100 
rpm and higher speeds, spring loading 
should be increased about in proportion 
to the speed increase above 50 rpm. 
This is true in spite of the relatively 
large valve area of high-speed power 
pumps. If an existing pump is to run 
at a higher speed, increase valve spring 
loading proportionally to the speed in- 
crease squared. This is necessary be- 
cause the valves must pass propor- 
tionately more fluid and still open and 
close more frequently. 


Power-Plant Equipment 


(Continued from page 99) 


was installed in 1911. There are two 
other 15,000-kw vertical machines, one 
25-cycle and the other 60-cycle, which 
were installed in 1913. All these ma- 
chines were run practically every day 
through the war period. They are now 
being used as reserve capacity and may 
not be retired for five or six years, when 
a large unit will probably replace them. 

Another large utility reports that in 
1905 one of its stations installed thirty- 
two 518-hp chain-grate stoker-fired boil- 
ers. These saw heavy service as late as 
the early 20’s. Operation was light 
and spasmodic until Dec 1936 when 
they were called into fairly heavy serv- 
ice before the addition at a new station 
was available. During 1940 the installa- 
tion of two new boilers necessitated re- 
moval of 13 of the original 32. In July 
and Aug 1941, the remaining boilers 
were pressed into heavy service to meet 
growing war loads. These boilers were 
relieved of further operation in 1942, 
and except for a light test run on three 
in 1943 they have not been run since. 

Nationwide Reports. In 1910, when 
turbines began to replace engines, a 
Missouri public utility installed four 
12,000-kw 750-rpm nonextracting ver- 
tical turbines. One was removed in 
1944, one is not in operating condi- 
tion, but the other two, while not in 


| good condition, are available for serv- 


ice. 

Another large utility in the East now 
uses equipment 40 years old for peak 
demands and reserves beyond peak. Of 


FLEXIBLE 
COUPLINGS 


@ The fact that a// 
the horsepower goes 


l through the coupling 
emphasizes the ‘mfortance of pro- 
tecting direct-connected machines 
against misalignment. W rite for the 
Ajax Coupling data book or phone 


the Ajax man in your territory. 


AJAX FLEXIBLE COUPLING CO, INC. 


WESTFIELD, NEW YORK 
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Wo. 130-AA — Known nationwide | 
PLATE Lubricant that hos 
wide acclaim for use in | 
Suing ot speeds to 5000 RPM ond 
| FISKE BROTHERS —REFINING CO. \ 4. 


A Valve You Can Trust 


in Exposed Locations 


CHAPMAN 
LIST 960 


This small forged steel gate valve has a 
flanged forged steel packing gland which 
eliminates exposed threading on the yoke 
and affords protection against rust and cor- 
rosion when the valve is used in an 
exposed location. Bonnet is fitted 
with a substantial forged steel 
yoke. No gaskets to blow as 
in valves with flanged bonnet 
connections. 
Chapman List 960 is made 
in sizes from 14’’to2’’"—carbon 
steel for pressures to 800 pounds 
at 750° F. For higher pressures, 
specify List 990. 
THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASS. 
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One-piece, drop- 
forged steel socket 
of streamlined design 


Socket fused to 
KOREX steel 
Bourdon Tube 


KOREX Bourdon 
Tube has smooth 
inner surface devoid 
of microscopic 
cracks 


Forged steel tip 
to KOREX 
Bourdon Tube 


Connecting link and 
screws of hard 
stainless steel, 
chrome plated and 
polished 


Stainless Helicoid 
movement 


ONLY HELICOID 
PRESSURE GAGES 
‘HAVE ALL THESE 
IMPROVEMENTS 


These are not all the improved features of Helicoid 
Pressure Gages. They do serve to illustrate the fact that 
Helicoid is a better gage—one that will take the punishment 
of hard use and remain accurate through a longer life. 
Experience proves that a Helicoid Gage with KOREX 
Steel Bourdon Tube will safely withstand pressures of 50% 
in excess of the total dial graduation. 

Many large users of gages have standardized on Helicoid. 
Write for our complete catalog which tells why. 


In the Helicoid movement, 
contact between a polished, 
graphited Bakelite cam and a 
ae) polished helical groove replaces 

the conventional gear and seg- 
ment. Only Helicoid gages have 
this movement. 
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five turbines, No. 1 and 2 were installed 
in 1904 and rebuilt in 1909. Turbine 
No. 3 was installed in 1906, No. 4 in 
1907, No. 5 in 1906. All these units 
have been kept in good operating con- 
dition and may be retained much longer. 

A Pennsylvania utility reports that 
twelve boilers have been in use for 40 
years, and two boilers for 43 years. 

Power-plant equipment, which has 
passed through a period of rapid obso- 
lescence from 1900 to 1930, has reached 
during the past few years efficiencies 
approaching the practicable limit. Sav- 
ings margins from increased efficiency 
have now narrowed down so precise 
studies must be made to see whether 
it will pay to scrap the old equipment 
and replace it by more efficient and ex- 
pensive machines. 

Electric power utilities find it eco- 
nomical to utilize old and inefficient 
equipment for low-capacity factor serv- 
ice. Such equipment, in conjunction 
with new high-pressure topping units, 
is often utilized to increase station ca- 
pacity. New units of higher capacity 
and of greater efficiency are depended 
upon to carry the base-load generation. 


Gas-Compressor Motor 
(Continued from page 102) 


sources: the auxiliary motor-driven oil 
pump, two gear-driven pumps and a 
separate gravity-feed system. The 
gear-driven pumps take oil from a res- 
ervoir and discharge through a cooler, 
a filter, and to the main bearings and 
crosshead guides. Fig. 5 shows how 
the main drive shaft, crank and crank- 
pin are drilled for lubricating oil. Oil 
is forced from the main bearing through 
these channels to the crankpin, then 
through a pipe attached to the con- 
necting rod to the crosshead-pin bear- 
ing. 

The gas load can be quickly in- 
creased or reduced on this compressor 
without disturbing the other equipment 
on the system. It runs at constant 
speed regardless of load and practically 
the only attention it requires is to keep 
an ample supply of lubricant in the oil 
reservoir, 


American Standards Association is 
making available a list of 864 standards 
approved for national use of industry. This 
list includes many developed under war 
procedure and now approved for peacetime 
use. Write to American Standards Associ- 
ation, 70 E 45th St, New York 17, N. Y., 
for free copy, 
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Get simplified piping with 
SUPER-SILVERTOP 


You save on trapping costs in ALL sizes and at ALL pressures 
when you specify Anderson Super-Silvertops for your trapping 
needs. What’s more, you get your choice of either straight-in- 
line or elbow connection. 


Super-Silvertops are engineered to give you these economies 
in a clean-cut design that is logical and basically sound—no 
split gaskets or cored passages are used. Anderson pioneered 
simplified piping for a complete line of inverted bucket steam 
traps and is still the only one to offer the straight-through and 
the alternate elbow connection in the complete size range. 


Take advantage of these trapping economies for your needs— 
write today for full details, given in the helpful book “How To 
Choose A Steam Trap”—your copy will be sent free on request. 


THE V. D. ANDERSON COMPANY 
1934 West 96th Street 7 Cleveland 2, Ohio 
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ICTURED above is a typical Zallea 24” Stainless steel 

low pressure Expansion joint installed on an exhaust 
gas recovery line of a large mid-western Automobile Plant 
where heavy schedules demand uninterrupted production. 
After a performance test of several makes of expansion 
joints over a number of years, the preference was unani- 
mously Zallea. The reason... confidence. 


It’s that confidence in Zallea expansion joints to absorb 
movement due to contraction and expansion of pipe lines 
without failure that has made this Zallea product the number 
one expansion joint today. 


It’s the quality Zallea builds into every expansion joint that 
makes the difference. Remember, there’s no packing to 
deteriorate ...#o0 maintenance required. Specify Zallea 
expansion joints ... and be sure! 


Zallea Corrugated Expansion Joints are made in non-equalizing, 
self-equalizing and duo-equalizing types, depending upon the 
conditions under which they must operate... of copper, stain- 
less steels and other corrosion-resistant alloys... diameters 
from 3" upward... traverses up to 7Y_"... for pressures from 
vacuum to 300 psi... for temperatures from sub-zero to 1600°F. 
Let us quote on your requirements. 


Code -Craft.. 
ZALLEA BROTHERS & JOHNSON 
EQUIPMENT FOR THE PROCESS INDU TRIES 
814 LOCUST ST. « WILMINGTON 99, DEL. 


Specify and Demand ZALLEA Witenes | Flexible Connectors 
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Reader’s Problems 


(Continued jrom page 113) 


This should be 150-300 hp if amperes 
and speed are as given, 203-406 amp 
and 375-750 rpm, respectively. 

I do not advise connecting the 200-hp 
230-amp wound-rotor motor to the load. 
The synchronous motor carries from 450 
to 500 amp at almost unity power factor. 
Therefore, practically all the current is 
used for driving the load. This motor is 
operating at 110 to 123% load. The 
motor operated satisfactorily on this 
overloaded condition since most motors 
are designed with a 1.15 service factor. 
It is fortunate that this motor has not 
been called upon to carry the 23% 
overload for long periods. 

MT wants to carry this load on a 
200-hp 230-amp motor. This new motor 
would carry 95% to 118% overload. 
Does he consider the replacement 
reasonable on this analysis? 

He does not specify voltage at which 
his plant is operating and rated voltage 
of either motor. Perhaps the wound- 
rotor may be reconnected or rewound 
using Class H insulation (silicone) to 
carry the load. I would suggest also 
that the synchronous motor when re- 
paired be rewound using this insulation 
if he wants troublefree operation for a 
long period. 


Tenafly, N. J. K B HorrMan 


Epiror’s Note: Reader Hoffman is cor- 
rect in his observation; the motor is 
150-300 hp. A typographical error mis- 
informed Power readers although most 
of them made the correct assumption as 
to motor rating. 


Variable-Speed Motor 
Will Give Trouble 


MT HAS QUITE A PROBLEM in the ex- 
change of his 2-speed synchronous motor 
for a slipring motor. I assume the cir- 
cuit is 440 for both motors but the full- 
load current does not check closely, 
especially where it is stated that the 
synchronous motor draws between 450 
and 500 amp. The magnetizing current 
mentioned for the two motors is not 
exactly alike because there are several 
differences between induction and syn- 
chronous motors. The slipring motor 
will probably pull the load although not 
satisfactorily. 

The slipring motor has considerable 
slip at points below full speed. With 
any change of load the speed change is 
quite large when secondary resistance is 
used. The slipring motor’s efficiency 
is poor, when used at reduced speeds 
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COFFIN TURBO PUMPS 


because: 


HIGH SPEED—SINGLE STAGE 


. erosion-corrosion rises sharply as fluid 
velocities increase. In COFFIN TURBO 
PUMPS, no high velocity liquid touches Pump 
Casing. (Note: Highly de-aerated pure feed 
water at high velocity attacks steel rapidly). 
The high velocity liquid in Coffin Pumps is in- 
side a chamber formed by the Diffuser Ring, 


No Destructive Casing erosion - corrosion 


are made of non-corrodin 
long lasting but if attacked can be renewed 
at relatively low cost. By the time the liquid 
has passed through the divergent diffuser 
passages and reaches the casing, it is at little 
more than pipe line velocity. Hence erosion- 
corrosion is insignificant and casings last in- 


metal and are | 


UNIQUE FEATURES 


Standardized Steam Turbine Centrifugal 

1 Pump and Governor Sets, individually en- 
ineered, assembled and tested ... for 
IMMEDIATE SHIPMENT. 


2 Ne destructive casing erosion-corrosion. 
3 No interstage leakage. 


4 Wide range exact pressure governing. 


5 Loss of suction reduces speed without trip- 


H tomatic 
oe ates speed recovery with suction 


High efficiency us high speed tw 
consumption. 


7 Matched —. Turbine and Governors under 
one responsibility. 


we rotor—large bearings; result: 
bearing troubles practically 


Pump Gland Leakoff provides adequate re- 
suction pressure only on pack- 
ng. 


Rigid one-piece steel casing plus ay shaft 
10 = ample clearances result in no damage 
m dry operation. 


All parts made to gage and replaceable 

11 without fitting; all parts in stock at factory 
= wearing parts available from agencies 
stocks. 


12 Proved for performance over a period of 
more than twenty years in service. 


1 3 Compact, light in weight, quiet and low in 
maintenance. 


Literature sent on request, proposals on receipt of 


operating data. 


See our exhibit, Booth 117, Marine Exposition, May 12-17, 


San Francisco, Calif. 


Pump Diaphragm and Impeller. These parts definitely. 
STEAM INLET FROM LINE 
STEAM 
= STRAINER 
wiGh VELOCITY 
Sy 
STCAM AWE 
VALVE. 
Low VELOCITY 
LiQuiD 
| i 
NOZZLE 
_/RING 
i TURBINE SUCKETS 
ROW . 
LEAKOFF vor — STATOR 
TURBINE KET 
EXHAUST R 
ting 
wean 
ame 
= DASH 
t 
TURBINE 
AF ROTOR SLEEVE 
> 1 spring Loapéo PALL | 
SUCTION OVERSPEED GOVERNOR BEARING 
TURBINE 
SHAFT GLAND 
RINGS 
LEAKOFF & 
Low VeLocity 
tiquio PLATE 
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One of two MURRAY multistage steam turbines, designed to 
deliver 685 horsepower on steam at 110 pounds and exhausting 
to 26% inches Hg vacuum, furnished to drive high speed 

centrifugal com- 


pressors for re- 
frigeration in one 
of the most prom- 
inent Southern 
Hotels. A_ third 
unit has recently 
been shipped. 
Equipment in- 
cludes variable 
speed oil relay 
governor, trip and 
throttle valve, strainer surrounding the double seated balanced 
governor valve, and force feed lubrication. 

The complete MURRAY line of steam turbines includes all 
variations of mechanical drives, and turbine generator sets up 
to and including 3000 KW rating. 

Sales Representatives for Murray products are located in all 
principal cities. 


MULTISTAGE 
STEAM TURBINES 


DN WORKS COMPANY 


BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quarters of a Century 
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since it varies about as the speed reduc- 
tion. At low speeds the power consump- 
tion will be terrific. Again, I assume 
he wants speed changes from 375 to 
750 rpm. 

I believe that in normal torque ma- 
chines the slipring motor will carry 
more load than the synchronous motor 
will. Magnetizing current, drawn from 
the line or supplied from outside, will 
not really enter into this part of the 
question. 

Unless the problem is simpler than 
I have doped it out, I believe the change 
in motors is going to be a headache. 
If it is more or less a matter of the 
power developed by the different types 
of motors, the induction motor will 
cause no trouble. 


Carlsbad, N. M. E A Roserts 


Cool Slipring Motor 
To Avoid Overheating 


THERE ARE TWO ITEMS relating to MT’s 
problem, that it would be helpful to 
consider before making a definite de- 
cision: (1) actual peak power required 
(2) duty cycle and power required at 
various times during these loads. 

Over-all efficiency of a synchronous 
motor and an induction motor at about 
200-hp ratings are similar, both being 
about 94%. Separate excitation of the 
synchronous motor only slightly changes 
this relationship because the exciting 
power is only 1 to 3% of the full-load 
power of the motor. 

Pull-out power of the synchronous 
motor can be varied by changing the 
power angle at which the motor oper- 
ates, which may be accomplished by a 
change in field current. In general. 
pull-out power will be about two to 
three times rated power since a_nor- 
mal power angle, for carrying rated 
load, is about 30 deg. Power angle will 
increase with load at a given value of 
field current, until a maximum value 
of 90 deg is obtained. Assuming that 
his present operating point is similar 
to that described above, I estimate hi- 
peak load to be less than 500 hp, which 
is the maximum his present synchronous 
motor will carry. 

On the basis of this assumption, the 
induction motor he describes should 
carry the peak load without break- 
down, since an induction motor will 
safely carry about 2.5 times rated load 
for short periods. The one question 
that cannot be answered is, Will the 
motor overheat? The duty cycle is 
necessary for a complete answer to 
this question, since a motor may carry 
overloads for short periods. Tempera- 
ture will rise and finally reach a steady- 
state value determined by the PR losses 
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FOR EIGHTEEN YEARS Nonpareil has had two un- 


usual characteristics. It is refined so that all asphaltene- 
formers are removed. That takes out one deposit- 
forming element.Then inhibitors are added to prevent 
acidity formation. This eliminates another source of 
sludge trouble. In addition, Nonpareil contains anti- 


corrosion and anti-foaming agents. 


Together, these qualities have made Nonpareil 
unique in the turbine oil field—it is guaranteed for 
the life of the turbine against excessive acidity increase. 


You can forget turbine oil system cleaning and oil 


TANDARD OIL COMP! 


with WONPAREIL 
Turbine Oil 


maintenance problems once you have installed Non- 
pareil Turbine Oil. 


Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 


ANY (INDIANA) 
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treating oil to redu idi | 
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STANDARD OIL COMPANY (INDIANA) 


grease 
does more jobs 


HERE IS a new type of grease that offers interesting possibilities 


for improving lubrication on many applications in your plant. 


Stanolith Greases are an outgrowth of the lithium-soap greases 
developed during the war to meet severe conditions in the lubri- 
cation of ordnance and aviation equipment. They are outstanding 
not only because of their many unusual performance character- 


istics but because these characteristics are combined in two grades. 
Stanolith Greases provide two unusual benefits: 


1. They reduce the number of grades and brands of grease 
needed. 


2. They minimize the danger of applying the wrong grease. 


Other advantages you can secure from Stanolith Greases may 
be suggested by the qualities listed at right. A Standard Oil 
Lubrication Engineer will be glad to discuss applications 

in your plant where Stanolith Greases will reduce main- 


tenance or improve operation. 


Call the nearest local Standard Oil office or write 910 South 


Michigan Ave., Chicago 80, Ill, for the Engineer nearest you. 
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Why NICKEL Alloy Steels Are Specified 
for Giant Generator Shafts 


Alloy steel containing two and a half percent Nickel alofig with small 
percentages of other alloying elements give the heavy sections of this 
turbine rotor shaft the strength, toughness and endurance so vital to 
dependable performance. A yield strength of 80,000 p.s.i. combined 
with reduction of area consistently exceeding 36% in both radial and 
transverse directions was achieved in this heavy section. 


PHOTO COURTESY OF GENERAL ELECTRIC CO. 


HEADED FOR THE LARGEST TURBO-GENERATOR 
OF ITS TYPE IN THE WORLD 


This 75,000 pound Nickel alloy steel rotor shaft will 
serve in a new record size turbine generator rated at 


100,000 KW, 77 feet long, 17 feet wide and designed for Over the years, International Nickel has accumulated a fund of useful 

‘ ies 4 " information on the selection, fabrication, treatment and performance of 

inlet conditions of 1250 p.S.1. and 1000° F. engineering steels, stainless steels, cast irons, brasses, bronzes and other 
alloys containing Nickel. This information and data are yours for the 
asking. Write for ‘“‘List A’’ of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


TRADE mate 
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@ Cadmium Plated For Protection 
Against Corrosion and For Better 


© High-Grade Woven Monel Wire 
Screen 


@ Readily Removed, Steel Blow- 
Off Bushing 


® Screen and Bushing Co me Out 
Together—Go Back ‘Together, 
Automatically Aligning 


@ For Steam Lines or Water, Oil 
and Other Fluids 


@ Reasonably Priced 


. @ 6 Sizes from .*s" to 2" for Pres- 
sures up to 600 lbs 


@ Many Thousands in Service 
® Sold by Over 100 Mill Supply 


Houses 


See Your Supply House or 
Send for Bulletin S-201 


YARNALL-WARING COMPANY 


_ _ 100 Mermaid Avenue PHILADELPHIA 18, PA. 


and the ability of the motor to dissipate 
heat. If he cools this motor by some 
means, such as compressed air or fans, 
or if the root-mean-square value of 
horsepower required by the load is not 
in excess of the rated value by any 
appreciable amount, then the motor will 
definitely carry the load, and will not 
overheat. 

In general, I believe that the con- 
templated change could be made, with 
no detrimental effects. 

Somerville, Mass. J P Hoar 


Reduce Motor 
Load to 200 Hp 


Accorpinc 10 the given information, 
the original motor, which draws 450 to 
500 amp at full load, is evidently 
running at 11 to 21% overload be- 
cause normal rating of motor is 406 
amp. In the past some electric motors 
were made to run safely at 125% load. 
Today, however, most motors are made 
to carry only rated load (with a small 
overload for temporary periods). With 
the latter in:mind | suggest a motor 
with a minimum rating of 300 hp. It 
should be the same speed and voltage 
as the old motor to avoid any additional 
lines, speed reducers, etc. Replace- 
ment motor could be either synchron- 
ous or induction. Advantage of the 
synchronous motor is the high power 
factor. 

I hesitate to recommend the replace- 
ment motor suggested for a load of 
300 hp. It might be possible to cut 
the load down to 200 hp. 

Brooklyn, N. Y. AJ Wenic 


Greater Torque Gives 
Slipring-Motor Capacity 


A SLIPRING MOTOR generally has a 
maximum running torque of 200 to 
250% full-load torque. That is, it will 
pull about 2 to 24% times. rated load 
before pulling down to a standstill. A 
synchronous motor is usually designed 
for a maximum of 150 to 200% load 
before pulling out of synchronism. As 
a general rule, a slipring motor has 
most reserve capacity of the two. Of 
course, either overheats if its load is 
appreciably more than its rating for any 
length of time. 

The magnetizing current drawn from 
the line by the slipring motor operates 
to reduce its power factor, but not its 
load-carrying capacity. For a given 
load this motor will require more cur 
rent, because of its lower power factor. 
It requires about the same amount of 
power, or kw, when the power required 
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SINGLE | 


in a boiler 


isolate a boiler 


For absolute, dependable safety— 
choose GOLDEN-ANDERSON Non- 
Return Valves—they will automati- 
cally isolate a damaged boiler against 
reverse steam flow as well as closing 
down steaming boilers due to rup- 
tured steam line or header beyond 
the valves. 


ACTING 


NON-RETURN 


VALVES 


Available in series 600, 900, and 
1500. Regular sizes from 2!% inch 
to 14 inch in Angle, Globe and Elbow 
Patterns; Special Sizes and Cross Pat- 
tern also available. Valves may be 
piped to any convenient boiler room 
station and by exhausting pressure 
from annular space between valve 
dashpots cause valve to close and thus 
prove it operative and reliable for 
any emergency operation. 


Engineering 


For any problem involving high or 
low pressure, to meet practically 


any service requirement—call on 
GOLDEN-ANDERSON engineers. 


-GOLDEN-ANDERSON 


Company 


PITTSBURGH 22, PA. 


@ Emergency Trip Valves @ Throttle and Automatic 


Engine Stop Valves 


@ Over 1500 Types and Sizes 
for Safe, Dependable Flow 
Control 


@ Altitude Control Valves 
@ Pressure Reducing Valves 


@ Coke Quenching Valves 
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How to puts your suppliers 


It’s like having all your suppliers right at hand, when you 
specify shipment by Air Express. Even coast-to-coast de- 
liveries of supplies and parts are now routine. When 
you're in a rush for something, big or little, let Air Ex- 
press solve your problem. 

With more and bigger planes in service, Air Express 
schedules are more frequent. But the cost of this faster 
service is low. There is profit for you in the speed of Air 
Express, so use it regularly! 


Specity Air Express~its Good Business 


@ Low rates. @ Special pick-up and delivery at no extra cost. 
@ Direct by air to and ee rincipal U. S. towns and cities. 

@ Air-rail between 23,000 off-airline communities. 

@ Direct air service to and from scores of foreign countries. 

Just phone your local Air Express Division, Railway Express 
Agency, for fast shipping action . . . Write today for Schedule of 
Domestic and International Rates. Address Air ress, 230 Park 
Avenue, New York 17. Or ask for it at any Airline or Railway 
Express Office. Air Express Division, Railway Express Agency, 
representing the Airlines of the United States. 


in your own “back yard " 


Rates are low 


by the synchronous motor’s exciter is 
included in its load. 

MT does not state at what voltage his 
motor operates, but if it is 220 v, then 
450 to 500 amp, at 97% pf, would 
be 166 to 185 kw. This load is within 
the range of a 200-hp slipring motor’s 
overload capacity. Therefore he should 
have no trouble with its operation. 

Tulsa, Oklahoma BF THompson 


Slipring Motor 
isn’t Big Enough 


As MT Not staTE the voltage 
at which his synchronous motor draws 
450 to 500 amp, it is not quite clear 
how much load he wants to carry with 
the 200-hp slipring motor. 

If this is a 150-hp 375-rpm motor at 
203 amp and 440 v, the kva input to 
the motor at this rating is: 

440x\/3x203 
= 155 
1000 

Assuming 90% motor efficiency, this is 
an 80%-pf unit; at 406 amp and 750 
rpm, it should be rated 300 hp, 80% 
pf. At 440 v, 500 amp, 90% efi- 
ciency and 97% pf, the horsepower load 
is 445 which, while severe, is not en- 
tirely beyond the capabilities of this 
motor provided the surrounding air 
temperature is fairly cool and these 
peaks do not last too long. If these 
are the conditions under which the mo- 
tor operates, it is doubtful whether the 
200-hp slipring motor could be used. 
even on a temporary basis. 

If, on the other hand, these current 
readings are taken at 220 v and the 
slipring motor, which is a 440-v unit. 
can be reconnected then it is safe to 
use it as a temporary power source, 
provided again that the surrounding 
air temperature is reasonably cool. The 
slipring motor could supply a starting 
torque far beyond the capacity of the 
synchronous motor and probably also 
carry greater overloads per hp rating. 
although at a slightly lower speed. If 
the conductors to the motor are properly 
sized, the matter of magnetizing cur- 
rent can be ignored as the slight dif- 
ference between 203 and 230 amp pre- 
sents no practical difficulty. 

Rye, N. Y. E R Sirs. 


Babcock & Wilcox Co plans to expand 
its research program in a building on a 
20-acre site purchased near Alliance, Ohiv. 
from Buffalo Weaving & Belting Co. All 
research activities of Babcock & Wilcox Co, 


( 
( 


‘Yo Air Express an 18-lb. shipment 
849 miles costs only $4.42! Heav- 
ier weights — any distance — are 


similarly inexpensive. Investigate! 


now carried on at its plants, eventually wil! | 
be centered in the new research develop- | 
ment. Company’s research program is 

under direction of Leslie S Wilcoxson, 
vice-president in charge of research and _ 
development. 
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This coolant may be distilled and 
relatively chemically inert fresh water, 
as in the case of air ejector inter- and 
after-coolers in certain Marine and 
stationary power plants, or relatively 
clean sea water containing chlorides 
and sulfates of sodium, potassium, 
magnesium and calcium with minor 
quantities of other salts, in a con- 
denser aboard a ship under way. It 
may be brackish water containing not 
only the chemicals found in natural 
fresh and sea waters, but often the 
more chemically active waste prod- 
ucts of industrial plants; or, in an oil 
refinery heat exchanger, it may be 
crude oil absorbing the heat of vapor- 
ization of one or more of the fraction- 
ated constituents. 


Whatever the chemical composition 
of this medium may be, it is not the 
sole determinant of tube life in an 
actual installation, but must be con- 
sidered in combination with some or 
all of such other factors as: 


Velocity and turbulence of coolant... 
Abrasives suspended in coolant . . . Dis- 
solved or entrained air or gases ... Tem- 
peratures inside and outside of tubes... 
Marine growths or other deposits .. . 
Development of protective film ... Media 
surrounding tubes. 


One of the principal objects of 
Condenser Tube Technical Research 
has been the development of alloys 
designed to give longest life and most 
trouble-free service. Today’s copper- 


base condenser tube materials, with 
an occasional resort to an alloy not 
usually considered in this connection, 
cover a wide range of uses, not only 
in the Marine and stationary power 
industries, but in the chemical and 
petro-chemical fields as well. 


The conditions surrounding any 
given Condenser Tube installation 
are many and varied, so that each in- 
stallation must be treated as an in- 
dividual problem. 


Scovill has made, or is making, 
extensive studies of Condenser Tube 
service conditions for every known 
a, and offers the facilities 
of its Technical Service Department 
in the selection of suitable Condenser 
Tube alloys to meet specific service 
conditions in an existing or proposed 
installation. 


THREE SCOVILL SERVICES 


Scovill’s Service in Men offers ex- 
perienced engineering to help solve 
your tube selection and installation 
problems. Service in Metals develops 
and produces Scovill tube alloys that 
conform to your requirements. Service 
in Manuals consists of literature 
which gives you latest, authentic in- 
formation on con- 
denser and heat ex- 
changer tubes. A 
Condenser Tube 
Booklet isavailable. 
Scovill Manufac- 
turing Co., 18 Mill 
St., Waterbury 91, 
Conn. Export De- 
partment: 405 Lex- 
ington Ave., New 
York 17, N. Y. 


AN 
SCOVILL 
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SCOVILL 


CONDENSER TUBES 
One Product e Three Services 


Service in Manuals . Service in Metals . Service in Men 


157 


| 
> 
> 
4 
| | 
f 
1 
l 
ly 
a 
= 


@ The functional standards for Stickle Valves are 
established by the requirements of industries in which 
steam pressures must be automatically controlled with- 
in exceptionally close variations. Consequently Stickle 
Valves possess the ultimate in sensitivity, accuracy 
and dependability. Long experience in building to 
such standards plus the fact that final assemblies are 
made to meet specific operating conditions and tested 
for tightness at pressures and temperatures specified 
for use, result in better equipment and superior per- 
formance. 


Available in two series—Double- 
seated, Semi-balanced, (Series 200 
—see Bulletin No. 235) and Single- 
seated, balanced, (Series 400—see 
Bulletin No. 435) construction—in 
types and sizes to meet the require- 
ments of industrial applications for 
the regulation of water, air, and steam. 


Spring Loaded, Dia- 
phragm Operated 
and Lever Weight 
Loaded, Diaphragm 
Operated Balanced 
Valves—Stickle 400 
Series. Also made in 
Lever type. 


Spring Balanced Reduc- 
ing Valve for standard 
service on water, steam 
and air. lever Type Semi-Bal- 
anced Valve—Stickle 


in Weight Loaded, Dia- 
phragm Operated and 
Pilot Operated Types. In 
same series: Float 
Valves and Back Pres- 
sure Relief Valves. 


OTHER STICKLE EQUIPMENT 


Stickle Open Float Steam Traps 
Four series designs to meet spe- 
cific operating conditions. Specify 
use in requesting bulletin. 
Stickle Differential Drainage 
and Boiler Return System 
A closed pumping system for in-, 
creasing boiler capacity and re- 
ducing fuel cost. Bulletin No. 250. 
Stickle Open Coil Feed Water 
Heoters and Purifiers 
Heat more water in less space. 
Trouble free. Deaerating and non- 


decerating types. Ask for Bulle- 
tin No. 117, 


AA 
STEAM SPECIALTIES COMPANY 
2265 VALLEY AVENUE + INDIANAPOLIS, INDIANA 


“Series 200. Also made . 


Outdoor Plants 


(Continued from page 74) 


turbines. To generate power for 
driving pumps, Compressers and other 
equipment. these turbines expand gas at 
available pressures and temperature-. 
exhausting the gas unchanged, except in 
pressure and temperature, and hence 
available for process work. They are 
thus closely related to steam turbine- 
and many installations may be operated 
on either gas or steam. 

Citing the many actual and potential 
applications of gas-expansion turbines. 
Bencze said that they are usually stand- 
ard single-stage steam turbines suitably 
rated for gas. Even where “sour” gas 
is used, normal steam-turbine materials 
prove satisfactory if expansion is not 
carried beyond the dewpoint, or the gas 
is preheated. Because gas leakage may 
be dangerous to life and property, spe- 
cial attention is paid to sealing casing 
joints and shafts. In general, carbon- 
ring seals, with somewhat closer clear- 
ances than for steam, perform well; use 
of a jet exhauster to create a vacuum be- 
tween inner and outer rings increases 
effectiveness. Speed control and regu- 
lation are not inherently more difficult 
than with steam. 

Discussing performance, Bencze 
pointed out that thermodynamic effici- 
encies comparable to those with steam 
can be attained readily with gas but 
that “gas rates” are normally higher 
than steam rates because of the differ- 
ence in available energy of the two fluids 
and because windage losses for gas are 
somewhat higher. The paper concluded 
with an analysis of performance calcu- 
lations for gas operation, including a 
table of the physical properties of com- 
mon gases. 

Evaporation-Cooling Systems. At an- 
other session, P H Knowlton, General 
Electric Co, presented suggested evapo- 
ration-cooling systems to permit use of 
clean condensate in generator-air and 
turbine-oil coolers where water tempera- 
tures are normally too high for such 
operation. This system retains the de- 
sign and operation advantages of pure 
cooling water. As shown in the diagram. 
on page 74, the essential feature of the 
system is a steam pump, or vapor com- 
pressor, which maintains pressure in an 
evaporator low enough to permit obtain- 
ing the desired evaporation tempera- 
ture. In the diagram, the steam pump 
discharges into the main condenser; in 
an alternative scheme the discharge is 
into a separate condenser, which acts 
as a condensate heater and offers a 
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Vogt engineers have taken a familiar refrigeration plant, 
“old timer" and developed it into this modern, effi cient | 
heat exchanger. 


The film type exchanger operates in a vertical position. 
Water introduced in the top chamber is distributed in a 
thin film against the inner tube walls by means of special 
ferrules. The shell side of the exchanger has baffles 
arranged to provide optimum velocities, pressure drops, 
and heat transfer rates. Shutdowns are eliminated because 


THTETET tubes can be cleaned while the unit is in operation; thus 
permitting the use of dirty, mud and silt depositing water. 

Vogt Film Type Exchangers now serve as Jacket Water 
Coolers, Sulphuric Acid Coolers, and Sulphur Dioxide Con- 

} LH densers, and can be designed to condense any vapor. 


They are also applicable for handling liquids other than 
water in film flow. 


HENRY VOGT MACHINE CO., INC. 


LOUISVILLE 10, KENTUCKY 


Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 
Patent 
Numbers 
1,935,270 
and Bulletin HE-5 is pic- 
2.057,597 7 torial presentation of 
standard and special 
types of Vogt Heat 
Exchangers. Write for 
your copy, 


Jacket Water Coolers serving engines of 7,300 H.P. 
Muddy well water used as cooling medium. 
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is a TROY- 
ENGBERG STEAM ENGINE that 


started out on the second team but just 


wouldn't stay there! This 10” stroke Type E vertical unit 
hooked up to a well-known ice machine was installed in SIEBEN’S 
BREWERY CO., CHICAGO as a standby unit for a large horizon- 
tally driven machine. After a test run it was discovered that the 
TROY-ENGBERG unit could carry the load with the same or less 
steam consumption than the larger and supposedly more eco- 
nomical unit. Now the TROY-ENGBERG unit carries the full load 
and the big unit is relegated to the standby status. 

If you use steam for heating or processing, you too can probably 
cut steam costs, which means power costs, by installing a TROY- 
ENGBERG Steam Engine and using By-Product Power to drive 
stokers, generators, compressors, pumps or blowers. 


2526 Rai 


Send for Bulletin 306. 


TROY ENGINE & MACHINE COMPANY 


Established 1870 
oad Avenue ‘Troy, Pennsylvania 


thermal gain in the cycle under certain 
conditions. 

The paper presented analyses of 
the alternative schemes and discussed 
possible equipment for pumping 
steam. Although a positive-displacement 
pump, operated at variable speed, 
matches the system characteristics best, 
Knowlton believed that large volume 
flow required and complication of varia- 
ble-speed operation would make a con- 
stant-speed centrifugal pump a better 
choice. He also pointed out that a 
steam-jet unit, because of its extreme 
simplicity, might be considered. In con- 
clusion, he stated his belief that such 
systems could be designed and operated 
satisfactorily, but referred comparison 
with other methods of cooling to power- 
plant engineers more familiar with the 
considerations involved. Discussion of 
the paper indicated that the evapora- 
tion-cooling system might be roughly 
comparable in cost to other methods 
now used. 

Photos of Tube Interiors. O E Bar- 
stow, Dow Chemical Co, and C M 
Bryant, Dowell, Inc, described a camera 
designed to take pictures of well bores, 
a device that might be adapted to 
photographing interior surfaces of 
boiler tubes. Arranged to take either 
a continuous picture or a series at pre- 
determined intervals, the compact pres- 
sure-protected unit carries its own light 
source and is lowered into the well bore 
from a depth-metering reel on a special 
truck. Photographs taken in wells at 
depths of over 3000 ft were shown. 


INTERESTING DISCUSSION 


Heat-Pump Systems. Use of storage 
to meet peak demands in commercial 
refrigeration and electric heating is 
common, but the practice has been em- 
ployed to only a limited extent in the 
comfort air-conditioning field, accord- 
ing to a paper on heat-pump systems 
using water storage by Philip Sporn 
and E R Ambrose, American Gas and 
Electric Service Corp. Storage, how- 
ever, offers a practical method of mak- 
ing air-conditioning loads more attrac- 
tive to utilities and more economical 
for the customer. It can be used with 
any type of heating and cooling system 
but appears particularly adapted to a 
heat-pump system using air as the heat 
source. 

Chief disadvantages of air as a heat 
source are: (1) as outdoor temperature 
drops, building heat demand increases, 
and (2) at outdoor temperatures below 
32 F frosting of the heat-absorbing coil 
is a possibility. With storage, hot 
water produced under favorable mild 
weather conditions can be used to meet 
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Straight-Flow Port 
Design reduces fluid 
turbulence to a prac- 
tical minimum. 


Seat Rings of end- 
seated type are 
screwed into the body. 


Sure-Grip Malleable 
handwheel for non- 
skid gripping even 
with heavy gloves. 


Brass Liner on Glands 
assures greater resis- 
tance to corrosion and 
scoring. 


T-head disc-to-stem 
connection on OS&Y 
types provides 
stronger connection, 
prevents loosening of 
disc by corrosion. 


Bronze back-seat 
bushings in bonnets 
of OS&Y valves. 


Solid Web Type disc 
in OS&yY) valves for 
greater strength and 
longer service. 


WALWORTH 


Hinged Gland Eye- 
Bolts on OS& Y 
valves permit faster, 
easier repacking 
under full pressure. 


For Comp), 
ete Infor, 
these new 
Tron 


i y 
letin 19 write for bul.’ 


valwes and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL 


CENTERS THROUGHOUT THE woORLD 


POWER ® April 1947 161 


‘ 
wat 
MW, 
6 
& 
2 
] 
it 
it 
e 
Ss, 
Ww 
il 
+7 


for your boiler feed 
When solids concentra- 


tions are kept low, carry-over is 
no problem. ILLco-Way De-ion- 
izers remove dissolved solids, giv- 
ing you a make-up water com- 
parable to distilled water— but 
at 1 to 10‘. of distilled water’s 
cost! and with silica removed. 


ico-way) With this same equip- 
ment you prevent boiler scale, 
corrosion, and embrittlement. 
Ittco-Way De-ionizers will 
produce thousands of gallons of 
boiler feed water in your plant 


"ts 


... with De-ionized Water 


\ 
in THE 


and to your most exacting spec- 
ifications for only a few cents. 


wn?) Keep your boilers clean, 


cut maintenance to the absolute 
minimum by treating make-up 
water by ion-exchange. Every 
ILLco-Way De-ionizer is back- 
ed by years of water-treatment 
experience. Write for literature 
describing this method today! 


ILLINOIS WATER TREATMENT CO. 
853-4 Cedar Street, Rockford, Illinois 
7310-NN4 Empire State Bldg., New York 


Boiler Feed-Water Treatment 


Complete equipment for Chemical Processing: Purification of 
industrial wastes, Separation of Chemical Solutions, Purification 
of Chemical Solutions, Reclamation of Valyable Constituents 


162 (287b) 


| unfavorable cold weather loads. De- 
_ frosting can be simultaneous with heat- 


ing of the conditioned space. In 
general, equipment can be made smaller 
and coefficient of performance can be 
improved. 

The authors then described the heat- 
pump system in the control building of 
the Tidd Plant, Ohio Power Co., Bril- 
liant, Ohio, for which a 384-cu-ft water- 
storage tank was installed. Althougi: 
not enough performance tests have been 
made to predict just what effect the 


_ storage tank will have on coefficient ot 


performance, it is estimated that a 
COP of 3.63, including auxiliaries, can 
be obtained when storage-tank water is 
heated to 120 F on a 40-F day. 


ANOTHER TIMELY PAPER 


Gas-Turbine Combustion. A particu- 
larly interesting paper on gas-turbine 
combustion was presented at another 
session by E P Walsh Jr, and W D 
Pouchot, Westinghouse Electric Corp. 
Dealing specifically with aircraft units, 
they pointed out that the effect of inlet 
variables—pressure, air flow per unit 
of cross-sectional area of combustor, 
and inlet temperature—was most im- 
portant in respect to the efficiency and 
stability of combustors, and that changes 
in fuel composition are not likely to 
have an effect comparable to that of 
these variables, which are external to 
the combustor. Since inlet conditions 
depend on overall engine design, the 
combustor designer must depend largely 
on changes in the size and shape of 
the chamber for getting the desired re- 
sults. 

Three Interesting Papers. Other 
papers of interest to power engineers 
were: A Method for Testing and Study- 
ing the Cost of Operation of Centrifugal 
Boiler-Feed Pumps, by A C Pasini, 
E M Spencer and J R Hamann, Detroit 
Edison Co, which described mathemati- 
cal and economical analyses used to 
determine economic intervals between 
pump overhauls and discussed the test- 
ing procedure used; Oil Filter Testing, 
by W J Ewbank, Briggs Filtration Co, 
which defined the terms used in de- 
scribing filters and filtration processes, 
analyzed the mechanism of filtration, 
and discussed present methods of test- 
ing; Fatigue Tests of Welding Elbows 
and Comparable Double-Miter Bends, 
by A R C Markl, Tube Turns, Inc, 
which presented reports of full-scale 
fatigue tests which showed, among 
other things, that welding elbows will 
stand 2.5 times as many stress reversals 
in plane bending and 14 times as many 
in bending transverse to the plane of 
curvature, as compared to miter bends. 
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EVER USED FOR THIS CLASS OF SERVICE 


Where steam pressures and temperatures are high, volumes large, and continuity of operation 
imperative, De Laval blast furnace blowers meet the challenge. 

Among the many notable De Laval installations are two turbine-driven blowers employing 
the highest steam pressures and temperatures ever used in the United States for this class of 
service. These units are installed at the Edgar Thomson Works of the Carnegie-lllinois Steel Corp. 
Designed for steam at a maximum pressure of 700 psig and 825 F., they operate under con- 
ditions comparable to those employed for modern power generating units. The blowers have a 
capacity of 97,800 c.f.m. against 30 psig. 


Our engineers will be glad to study your blower and compressor requirements. 


SALES OFFICES: ATLANTA * BOSTON * CHAR- 
LOTTE * CHICAGO * CLEVELAND + DENVER 
DETROIT * DULUTH EDMONTON * GREAT 
FALLS HAVANA HELENA * HOUSTON 
KANSAS CITY LOS ANGELES * MONTREAL 
NEW ORLEANS + NEW YORK * PHILADEL 
PITTSBURGH * ROCHESTER * ST. PAUL + 

LAKE CITY SAN FRANCIS“O + SEATTLE 
TORONTO + TULSA VANCOUVER * WASH-— 


INGTON, D.C. + WI iMIPEG 


aii 
: 
3831 
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R those who need or prefer a 
“Megger” Insulation Tester that 
can be “plugged in” instead of hand- 
cranked, we have developed the 
rectifier-operated instrument here 
illustrated. Simply connect to 115- 
volts a.c., flip a switch and proceed 
immediately to make tests. 

This instrument is especially useful 
where a large number of tests are to 
be made at one time, and also where 
an individual test is continued for 
many minutes. 


TYPICAL APPLICATIONS ARE: 


1. Testing control circuits and other 
equipment in power plants. 

2. Testing extensive lighting and 
power installations. 

3. Testing generators, cables and 
other equipment in which the 
dielectric absorption effect is 
significant. Such tests involve 
careful observations of changes 
of insulation resistance with time 
up to 10 minutes or more. 


* REG. U. S. PAT. OFF. 


1316 ARCH STREET 


BIDDLE Co.— 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
PHILADELPHIA 7, PENNA. 


NEW 
PLUG-IN 
TYPE 


4. Testing multi-conductor com- 
munication cables, as in tele- 
phone plant. 

5. Testing control and power cir- 
cuits in railway signal installa- 
tions. 

6. Production testing of all types of 
electrical equipment and com- 
ponents. 

7. Experimental and laboratory use. 


The rectifier-operated instrument is 
essentially a modification of our U.S.- 
made “Meg” type Insulation Tester. 
The hand generator is replaced by a 
‘power pack” consisting of a constant- 
potential step-up transformer and 
selenium rectifier, giving a constant 
d-c test voltage. The ‘Megger’’ true 
ohmmeter covers a wide range and 
is independent of the supply voltage. 
A switch, pilot light and connecting 
cable are included. The instrument is 
available in various ratings up to 
2000 megohms and 1000 volts. For 
further details write for preliminary 
Bulletin 24-46-P. 
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New Equipment 
(Continued from page 130) 


sures up to 100 psi and temperatures up 
to 350 F. Fins are 3-in. squares with 
rounded corners made of 0.020-in. alumi- 
num sheet. Solid thermal bond between 
aluminum fins and copper tubing assures 
permanent thermal efficiency. Dept P, 
Warren Webster & Co, Camden, N. J. 


Electrical Tester 


PoLYVOLTESTER distinguishes between (1) 
direction of phase rotation (2) ac and de 
systems (3) positive and negative on dc 
without going to ground (4) 220- and 
110-v ac or de (5) identifies all wires as 
high phase or lighting phase in a 4-wire 
combination system and (6) accurately 
locates blown fuses, and makes other con- 
tinuity tests. This instrument eliminates 
confusion of such terms as polyphase se- 
quence, ABC and ACD, by clearly indicat- 
ing phase rotation as left or right. It can- 
not be damaged by improperly connecting 
to any of above described systems, and 
gives accurate indication of frequencies 
considerably lower and higher than 60 
cycles. Polyvoltester is ruggedly constructed 
and has no moving parts to wear out. Dept 
P, Robert C Rindfleish & Associates, 
205 W Wacker Drive, Chicago 6, Ill. 


Radiator Trap 


THERMOSTATIC BELLOWS TRAP, operating on 
the balanced vapor-pressure «principle, is 
available for vapor and vacuum steam- 
heating systems. Trap is furnished in two 
sizes; 200 and 400 sq ft of equivalent direct 
radiation. Dept P, W H Nicholson & 
Co, 125 Oregon St, Wilkes Barre, Pa. 


Micro-Stroke Adjustment 


AN IMPROVED STROKE ADJUSTMENT regu- 
lates, while the pump is running, the 
volume of liquid discharged. This micro- 
indicating adjustment, supplied as original 
equipment, provides precise Contro] of 
pump plunger stroke by a handwheel. A 
vernier dial permits convenient resetting 
to any predetermined stroke length with- 
out stopping the pump. Pumps are also 
available with automatic motorized stroke 
adjustment. 

These: pumps are recommended espe- 
cially for controlled volume where it is 
desired to pump one or more liquids in 
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Here's a manufacturer who’s install- 
ing ‘“‘oversize’’ steam lines in his new plant--pay- 
ing a little extra money for larger steel pipe than 


his present requirements demand. Why? Because Ps 

he’s reasonably sure that inside of a few years c 

the anticipated growth of his business will make ia 

it necessary for him to expand--put additional a 

equipment in present floor space, then perhaps 

add another floor, possibly another wing. 4 
So, today, this man is saving money by spend- % 


ing. He’s doing some forward-planning--think- 
ing in terms of what he will need later on, not of 
the minimums he can get by with today. 


It’s only common sense to look ahead when it 
comes to investing in equipment as permanent 
as steel pipe. Yet too few people do it! And it me 
certainly is long run economy to install pipe 
that’s adequate to do a job for today AND 
TOMORROW TOO. 


Distributors in all industrial markets handle 
Youngstown pipe in a wide range of sizes. 


THE YOUNGSTOWN SHEET AND TUBE COMPART 


GENERAL OFFICES - YOUNGSTOWN 1, OHIO 
,» Export Offices - 500 Fifth Avenue, New York City 


Manufacturers of 
SOARBON - ALLOY AND. YOLOY STEE 
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Ever Wrestled with 
a Stuck Coal Valve? 


THEN YOU'LL APPRECIATE STICK-PROOF. 
SMOOTH-WORKING 5S.E.Co. COAL VALVES! 


It's coal particles and cor- 
rosion that cause ordinary 
coal valves to bind and op- 
- erate hard. This can't hap- 
pen in S. E. Co. Coal Valves 
because all working parts 
are shielded —kept free 
of coal and moisture. In 
addition, the twin rack and 
pinion design means square 
opening and closing every 


Write for complete construction and operation details, Information on 
S. E. Co. “Bunker-to-Stoker" and “Bunker-to-Pulverizer” installations 
also sent on request. Address STOCK ENGINEERING COMPANY, 
715 HANNA BLDG., CLEVELAND 15, OHIO. 


CONICAL 


Non-Segregating 
Coal Distributors 


Coal Valves and Coal Scales 
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metered quantities; also for pumping in 
volume as small as one pint per hour. 
Valves and parts are supplied in any 
metal or alloy that can be cast and 
machined, also in certain plastic materials, 
to meet practically all corrosion-resistance 
requirements. Dept P, Milton Roy Co, 
1305 E Mermaid Ave, Philadelphia 18, 
Pa. 


Industrial Exhausters 


HRAVY-DUTY STERL-PLATE FAN with a com 
pletely welded housing, adjustable and 
reversible, has removable front and back 
plates. These interchangeable plates are 
sufficiently large in diameter to permit 
rotor removal through the holes they cover. 

Rotors are available in three models, one 
for air handling, two for material. Both 
belted and direct-connected arrangements 
are manufactured. Sizes range from wheel 
diameters of 17144 to 58 in. Dept P, Buf- 
falo Forge Co, Buffalo 5, N. Y. 


Heavy-Duty Induction Motors 


Heavy-vuty squirrel-cage induction motors 
for large power drives meet demand for 
motors designed for dripproof and splash- 
proof construction. These motors range 
from 100 to 1000 hp at 1800 rpm and 
lower speeds. Fabricated-steel frame shuts 
out falling particles, makes operation 
quieter and invites easy cleaning. Inspec- 
tion and blowing out are simplified on 


‘larger units with access plates designed for 


easy removal and replacement. Sealed 
bearings can be cleaned and refilled with- 
out disassembling the motor. Double-end 
ventilation is provided by a blower on each 
end of rotor. Starting characteristics are 
NEMA Class B (normal torque, low star'- 
ing current) for across-the-line statting. 
Dept P, Electric Machinery Mfg Co. 
Minneapolis 13, Minn. 


Soldering Tool 


THERMAL-CRIP SOLDi%ING TOOL is light, 
compact and portalie, and can be used 
for long periods witnout overheating. Op- 
erating on the resistance-heating principle, 
complete unit includes a transformer or 
power unit and a plier-type soldering tool. 
Holding the work with the pliers completes 
the transformer secondary circuit and 
causes the work to heat instantly. Pliers 
can be locked in any position for special 
applications by tightening a screw at the 
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Heliare 


WELDING 


Linde’s HELIARC process is a new and different method of welding 
with the electric arc, in which the welding action is shielded by an 
inert gas—usually argon. 

Joints welded with the Hetiarc process have exceptionally high 
quality. They are clean because Hetiarc welding eliminates flux. 
Joints are so smooth, even, and neat that usually no finishing treat- 


ment of any kind is required. 


Butt, lap, tee, corner, and angle joints are easily made on rolled, 
cast, extruded, or forged parts of stainless steel and practically all 
non-ferrous alloys of any commercially used thickness. 


Hewiarc welding can be done manually or with machines and is 
equally practical for mass production or job lots. 


Linde service engineers are always available to help with problems 
of treating, cutting, joining, and forming metals. 


Call or write any Linde office for information. 


The word “Heliare” is a trade-mark of The Linde Air Products Company. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd St., New York, N. Y. [i Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 
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COPPER 
EVERDUR 
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A SLIPPERY FLOOR 
F 


Your Protection Against These Hazards — 


Inland 4-Way 
Floor Plate 


Split seconds of carelessness are the weak points 
in any safety program. Even careful employees 
cannot always be on guard against slippery 
floors, and just one slip can have disastrous re- 
sults ... lost production hours, costly litigation. 


To properly protect your employees and your 
public, install Inland 4-Way Floor Plate .. . the 
safety surface that is always on guard... at all 
places where slips and falls may occur. In large, 
medium and small patterns, it is conveniently 
installed on floors, stairs, walkways, ramps, plat- 
forms and loading docks. Use it for added safety 
on vehicles and equipment that you manufacture 
or use in your plant. 


The 4-Way pattern stops slip in all directions 
cannot warp, crack, splinter, burn, absorb 
liquids or odors. 


Convenient to Install! Easy to Clean! 
Drains Freely! Wears for Years and Years! 


Available from leading steel warehouse dis- 
tributors. Write for catalog. 


INLAND STEEL CO. 


38 So. Dearborn Street, Chicago 3, Illinois 


Sales Offices: Detroit, Indianapolis, Kansas City, 
Milwaukee, New York, St. Louis, and St. Paul 


hinge. Secondary leads, made of super- 
flexible cable and insulated with light- 
weight woven asbestos, are attached to. 
side of the jaws for easy handling and 
cooler operation. Unit is rated at 1000 
watts. Dept P, Ideal Industries, Inc, 
1025 Park Ave, Sycamore, IIl. 


Welding Electrodes 


AP-MO available three 
diameters, from ¥% to 3/16 in., is suitable 
for de reverse polarity welding on low- 
alloy cast steel or low-alloy high-tensile- 
strength rolled steels in all positions. Welds 
made with it meet the requirements of 
AWS-ASTM tentative specifications for 
iron and steel arc-welding electrodes, classi- 
fication E-7010. SW-2 electrode, available 
in 3/16 to 5/16 in. sizes, serves for weld- 
ing mild steel in all positions, ac or de. 
Welds made with SW-2 meet the require- 
ments of AWS-ASTM specifications for 
classifications E-6012 and E-6013. Dept P, 
Westinghouse Electric Corp, P O Box 
868, Pittsburgh 30, Pa. 


Bearing Take-Up 


STEEL-FRAME BALL-BEARING TAKE-UP for con- 
veyor service consists of a_ ball-bearing 
inner unit inclosed in a cast-iron housing 
provided with ways on each side for sup- 
porting guides. Bearing housing has a 
hole for unthreaded end of an adjusting 
screw. Take-up has welded steel frame de- 
signed to be amply rigid without excessive 
weight. Turning brass capstan-head nut 
adjusts ball-bearing position. Adjusting 
screw is cadmium plated. Take-up is 
equally strong in tension or compression. 
It is available in 34- to 27/16-in. shaft 
sizes. Dept P, Dodge Manufacturing 
Corp, Mishawaka, Ind. 


Transformer Welder 


GENERAL-PURPOSE transformer arc-welder 
designed for single-phase power lines is 
available in three output ratings—130, 160 
and 180 amp—and in three models— 
WT13, WT16 and WT18. Units are com- 
plete with line circuit breaker, power 
cable with plug and receptacle, insulated 
electrode holder, electrode lead with 
holder and adjustment plug, work lead 
with ground clamp and adjustment plug, 
electrodes, helmet with lens and cover 
glass, wire brush, and a welding instruc- 
tion manual. 

Current output has 20 adjustment steps 
between 20 amp and rated maximum out- 
put. Two striking voltages are provided: 
65 for small electrodes on lower half of 
range; 50 for large electrodes on upper 
half of range. Dept P, Westinghouse 
Electric Corp, P O Box 868, Pitts- 
burgh 30, Pa. 
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different sectional areas. 


Scientific Metal Distribution Increases Strength... 
and Assures More Dependable Service from 


LADISH Seamless Welding “Jees 


By utilizing the physical principle of the taper, the new Ladish Seamless 
Welding Tee distributes stresses and strains uniformly over the entire 
design, thus assuring maximum strength at every cross section. During 
manufacture, extra metal is scientifically distributed to the center section 
and to the crotch, with the metal tapering off to the nominal pipe size 
at the ends. This taper enables a Ladish Tee to absorb with increased 
efficiency the pressures and mechanical loads which vary in intensity at 


A distinctive feature of the new Ladish Tee design is the long crotch 
radius which reduces resistance to flow and minimizes pressure loss. Full 


length branch outlets give greater welding accessibility and keep high 
welding heats from the crotch zone. 

Combined with this new design, the finer, more uniformly compact 
metal structure of Ladish Seamless Welding Tees substantially increases 
their dynamic strength and toughness... while rigid control of melting 
processes gives added protection against brittleness at low temperatures, 
and increased resistance to distortion at high temperatures. 


LADISH PROVIDES YOU ALL THESE FEATURES 


@ Scientific metal distribution for maxi- 
mum mechanical strength. 


@ Assured weldability results from rigid 


metallurgical controls that guard against 
metal impurities. 


ordnotti, Yualily 


FITTINGS 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 
DISTRICT OFFICES: 


Mew York Buffalo Piltsburgh Cleveland Chicago St Lous Atlanta Houston Los Angeles 


@ Long crotch radius on Ladish ‘Tees re- 
duces resistance to flow. 


@ Full length branch outlet provides 
greater ease in welding. 


@ Smooth inner surfaces reduce pressure 
loss—retard erosion and corrosion. 


Cudahy, Wisconsin 
Please send me ¢ 


6404 
. 
. 


| 
i \ 
@ Heat code symbol is your permanent 
woof of the metallurgical integrity ine — 


If you are familiar with dairy farming you know 
the significance of the expression “boarder cow” — 
the “critter” that feeds prodigiously but yields only 
a bare minimum of milk. 

Some steam boilers are like boarder cows — eating 
enormous amounts of fuel for minimum yields of 
steam, 

Check your operating budget to realize the money- 
loss involved in faulty steam generating. It’s a 
needless loss, too, for steam generating costs can 
be substantially cut — service vastly improved. 


A custom-planned, application-engineered Cleaver- 
Brooks Steam Generator installation has made 
lower fuel and steam costs a reality in scores of 
plants. 


Here are some of the reasons: 


Cleaver-Brooks 


@ A steam plant tailored for your job. Cleaver-Brooks analyzes your 
load conditions, space and equipment arrangements, future growth 
needs, puts unit into initial operation, instructs as to operation, 
care, maintenance. 


@ Designed for utmost convenience of operator—all controls may be 
operated from front of boiler. A factory engineer puts unit into 
initial operation, and trains your employees in operation, care, 
maintenance. 

@ One source and one responsibility for the complete generator— 
Cleaver-Brooks factory-finished and tested—a fully “packaged” unit 
meeting all code requirements. 

@ Fast installation. No special foundation needed. Within 24 hours 

after arrival, your Cleaver-Brooks Steam Generator can be in 

operation. 

No smoke-stack required; simple roof-high vent exhausts com- 

bustion gases. 

Saves space, uses less plant area, fits into low head-room locations. 


Oil-firing eliminates smoke, ashes, clinkers, messy boiler-room con- 
ditions. 


Low operating costs; unsurpassed guarantee:—80% thermal effi- 
ciency from full load down to 30% of its rating; 13% COs: gases; 
stack temperature not to exceed 125° F. above standard steam 
temperature. 

@ Quick steaming—for any emergency or fluctuating loads—through 
high heat transfer with Cleaver-Brooks 4-pass down-draft construc- 
tion and integral oil-burner. 


@ Full-size range is available—22 models in sizes from 15 to 500 h.p., 
at steam pressures from 15 to 200 Ibs. p.s.i. Write for bulletin and 
complete information. 


CLEAVER-BROOKS COMPANY 


332 £. KEEFE AVENUE MILWAUKEE 12, WISCONSIN 


WRITE on your 
business _ letterhead 
for the Free Steam 
Cost-Calculator — @ 
ready-reference slide 
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At each bend on this mile long outdoor steam line, 
duplicate Sarco Inverted Bucket Traps are used to 
remove the condensation. This installation empha- 
sizes the capacity and reliability of this popular 
trap which is used extensively on all types of steam 
using equipment. 


ADVANTAGES 

1. Straight-through connections 
2. Built-in strainer 
3. All mechanism attached to easily removable cover 
4. Can be equipped with thermostatic air by-pass 

USES 
DRYERS PROCESS TANKS UNIT HEATERS 
KETTLES SEPARATORS VULCANIZERS 
PRESSES STEAM LINES PUMPS 


Standard sizes, 2” to 2” to 250 Ibs.; forged steel types to 
900 Ibs. Catalog No. 350. 
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 SARCO COMPANY, INC. 


Represented in Principal Cities 


A FIFTH AVE., NEW YORK 17,N. Y. 


SARCO CANADA, LTD., TORONTO 1, ONTARIO 
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Oscillation - Grinding on Machines of 
Dart’s Own Design 


Testing a Dart Union With Air, Under Water 


~ 


~ 


You Get 
More From 


DART 
UNIONS 


Because We 
Put More 
Into Them 


The Union with 2 Bronze Seats 
Ground to a True Ball Joint 


Because Dart Unions have two bronze seats which 
have been precision-ground to form a true ball joint, 
they close easily for a drop-tight connection— 
uncouple without damage whenever needed in 


another location. 


Bodies and nuts are of high-test, 


air-refined malleable iron 
—are practically inde- 
structible. Ask your sup- 
plier for a Dart demon- 
stration. 


E. M. DART MFG. CO., PROVIDENCE 5, R. I. 


172 (288c) 


Power News 
(Continued from page 138) 


reau controls temperature by evaporat- 
ing a cooling oil over the catalyst. Pro- 
duction rates more than double those of 
European plants have been tested suc- 
cessfully, and even more important, 
this cooling method will permit enlarg- 
ing the chamber to any size practicable 
from a construction standpoint. 

At Louisana, Mo., where a demonstra- 
tion plant will be erected to produce 
about 200 barrels of oil or gasoline 
daily from coal, contracts have been 
let for design and construction, and 
orders have been placed for equipment 
of a type never previously fabricated 
in the U.S. This plant, situated on the 
site of a Government-owned synthetic- 
ammonia production unit built during 
the war, is scheduled to begin operation 
early in 1948. 

At Morgantown, W. Va., a laboratory 
has been established to develop cheaper 
methods for making carbon monoxide 
and hydrogen, required in the gas- 
synthesis process of synthetic-fuel pro- 
duction. Two potential methods will be 
investigated, underground gasification 
and pulverized fuel gasification. 


UNDERGROUND GASIFICATION 


Under a cvoperative agreement be- 
tween Bureau of Mines and Alabama 
Power Co, an underground gasification 
experiment is being conducted at one 
of the company’s mines at Gorgas, Ala. 
(See page 176 in this issue, also Power. 
March, p. 144) Using underground gasi- 
fication, a method it pioneered, Soviet 
Russia is reported planning an annual 
production of 920,000,000 cubic meters 
of fuel gas by 1950. 

At Laramie, Wyo., the oil-shale re- 
search and development laboratory has 
obtained much of the fundamental in- 
formation needed for the design, con- 
struction and operation of shale oil 
pilot and demonstration plants. Using a 
thermal solution process, which employs 


| hot solvents to extract oil from the 


shale, scientists there have obtained oil 
recoveries greater than the assay value 
of the shale. Several engineering and 
technical obstacles remain to be over- 
come. Thermal cracking studies on 
shale-oil fractions are nearing comple- 
tion and investigations of catalytic 
treating methods are under way. Con- 
siderable progress has been made in 
determining the constitutents and prop- 
erties of shale oils. New methods have 
heen developed for analyzing crude 
hale oils and determining hydrocarbon 
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THERE'S AN ‘ANCHOR PACKING COMPANY BRANCH NEARBY g 
TO GIVE YOU QUICK SERVICE 


the United States are branches carrying com 
plete stocks of all our products. We call this widespread distribution 
to your attention, and suggest you file the list for easy reference the 

time you wish to consult us on any mechanical packing problem. — 


ANCHOR PACKING COMPANY 


ENERAL. OFFICES: PHILADELPHIA, PA. 
MANHEIM, ND., MONTREAL, CAN. 


Andrews Building 


230 East Ohio ‘Str 


. .Buffalo 2, New York 
. Cleveland 13, Ohio 
Chicago 11, Ilinois 
. Cincinnati 2, Ohio 

etroit 26, Michigan 
. . Houston 2, Texas 


169 West Jefferson. 
509 Washington Avent 
720 Mateo Street... . 
5575 Cote St. Paul ~— 


6th Avenue 
401 North Broad 


a, Oregon 
Francisco 7, Californie 


Tulsa, Oklahoma a 


| 
Causeway Street... .. . . Boston 14, Massachusetts 


HOFFMAN 


SERIES 700 and 710 


Series 7I0—A The Hoffman name on these new additions to 


single-seated a famous line of steam specialties is your guarantee of 
valve for general precise engineering, skilled workmanship and depend- 
or universal serv- able performance. 


ice. Made of brass 
ina", 
ond 1%" sizes. 


Typical applications for which these Valves were de- 
signed include supplying reduced pres- 
sure to tank temperature regulators, 
controlling discharge pressure of small 
steam pumps, steam irons, pressing 
machines, tire and rubber vulcanizing 
equipment, sterilizing apparatus, laun- [eee 
dry equipment and other uses where 9S 
high pressure steam must be reduced 
to lower pressures. 

Thus, again, Hoffman provides one 
source of supply... one over- 
all guarantee of fine quality, in Controls 
for Industry. Write for Series 700 
Bulletin. 


VALVES-TRAPS-PUMPS 


HOFFMAN SPECIALTY CO., 1001 York St., Dept. P-4, Indianapolis 7, Ind. 
Makers of Valves, Traps, Vacuum and Condensation Pumps, Forced Hot Water Heating Systems. 
Sold by leading wholesalers of Heating and Plumbing Equipment. 
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types in shale oil naphthas. Other stud- 
ies are in progress to determine by- 
product potentialities of oil shale. 

At Rifle, Colo., an oil-shale demon- 
stration plant and all necessary service 
facilities are approaching completion 
and are expected to be put in operation 
now. Fifty prefabricated housing units 
have been erected, a water system in- 
stalled, and about 7.5 miles of all- 
weather gravel road constructed. Lack 
of transformers and other electrical 
equipment, on order for more than a 
year, has delayed completion of the 
electric distribution system. 

The oil-shale crushing, screening, 
conveying and retorting system will be 
completed within several months and 
such buildings as the boilerhouse, ma- 
chine shop and warehouse, and labora- 
tory and instrument house either have 
been finished or will be ready at about 
the same time. Meanwhile, oil shale has 
been mined, crushed and shipped to two 
places for experimental runs in special 
types of retorts. 

Core drilling has disclosed that the 
oil-shale beds of western Colorado con- 
tain more oil than was estimated, aver- 
aging some 300,000,000 barrels of oil 
per square mile, or a total of about 15 
billion barrels on Naval Oil Shale Re- 
serve No. 1 alone. This is equivalent to 
about three fourths of the proved petro- 
leum reserve in the U. S. 


SHALE MINES OPENED 


Two shale mines have been opened, 
one to supply the demonstration plant 
with selectively mined shale of virtually 
any richness desired and a larger opera- 
tion to determine mining costs on a 
commercial scale. In the first, the un- 
derground workings comprise a total of 
1736 ft of horizontal adits, vertical 
shafts and raises. In the second, a 
quarry-like operation in which electric 
shovels and diese] trucks will be taken 
underground, entries have been driven 
120 ft. and room development will begin 
soon. Costs of about 50¢ per ton of shale 
mined are expected to be achieved in 
this operation. A new type of drill bit 
will cut through 100 to 200 ft of shale 
without material loss of drilling speed, 
compared to maximum of 10 to 20 ft ob- 
tained before standard bits become dull. 
Similar development studies are in 
progress on blasting and loading. 

In conclusion, the Secretary stated 
that replacement by synthetic processes 
of any large segment of production 
from natural crude will require many 
years of conversion and construction. 
Therefore, the work prerequisite to such 
replacement must not wait until a crisis 
is imminent and the nation’s economy 
and security in jeopardy. 
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Benjamin F.Shaw Company is qualified 
to pre-fabricate and erect piping—any 
place in the United States and Canada 


President 
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fills them quickly- dependably 
| KNOWN SINCE 1893 FOR HIGH-QUALITY 
dependable Be 
_prefabrication and installation 

BENJAMIN F. SHAW COMPANY — 2ND & LOMBARD STS., WILMINGTON 93, DEL. | : 
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NEW SAFETY IN GASKETS 


YOU READ 


ABOUT IT? 


This new little book speaks of safe- 
sealing for fluids under pressure with 
the plain honesty the subject of safety 
deserves. 

It tells with sketches and few words 
how the “‘Flexitallic” art which estab- 
lished itself in wide use through safe 
performance has now put safety on a 
new level. 

You are not asked to abandon one 
theory and accept another. The book 
deals with a record of performance and 
identifies the practices that make the 
record possible. You are urged to believe 
only what pre-testing can—and will— 
prove to you. 


We'll send you a copy 


A post-card will serve but you will help us 
in record-keeping by giving us the name of 
your company and your title or department. 


“PLEXITALLIC GASK 


Gaskets of this name are 
manufactured only by 4 
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Underground Coal- 
Gasification Progress 


Satisfactory progress has been made in 
experiments with coal gasification under- 
ground at Gorgas mines of Alabama Power 
Co, reports Milton H Fies, manager of coal 
operations. One of the primary objectives 
is to determine whether continuously con- 
trolled combustion underground can be 
obtained. 

Since the coal strata were fired early 
in Jan no difficulty has been encountered 
in maintaining combustion; there are, in 
fact, strong indications that it is possible 
to shift position of flame along exposed 
coal underground. It is estimated that por- 
tion of coal area blocked off for the ex- 
periment will burn for six to eight weeks. 

A theory advanced at beginning of the 
experiment was that as underground com- 
bustion progressed, resulting space would 
be filled by falls of earth and rock, thus 
tending to maintain air, gas and carbon in 
a balance sufficient for production of a gas 
of suitable quality for burning under boilers 
and gas turbines. Another hope was that 
synthesis gas would be produced. 

After gasification of the area has been 
completed, Alabama Power plans a minute 
investigation of the area to determine what 
has transpired in the earth during the burn- 
ing. Before removing stratified rocks above 
the coal the burned area will be steamed 
for several days, then flooded with water. 
After water drains from the area an 
effort will be made to enter unburned 
portion, after which overlying strata will 
be removed. 

During operation thus far, the resistance 
resulting from the roof falls and other 
causes, yet to be determined, have pre- 
vented sufficient air flow to intensify the 
burning of the coal to produce gas of the 
highest possible quality. 

To overcome this situation, Mr Fies 
said, oxygen was used to enrich the air. 
Despite the fact that the company was 
never able to raise the temperature to the 
desired point, it was demonstrated that 
synthesis gas can be made continuously. 
The experiment has also proved that 
synthesis gas can be made by blowing gas 
and steam alternately into the burning 
mine. During the first few days, gas of 
about 250 Btu was made continuously for 
two hours. 


Shell Oil Co educational-training film, 
Lubrication of Turbine Systems, which was 
produced for U. S. Navy Dept Bureau of 
Ships, is now available to all parties in- 
terested in operation of turbines by writing 
to Shell at 50 W 50th St, New York 
20, N. Y. The film shows great advances 
made during the war in turbine lubrica- 
tion. Lubrication of Turbine Systems re- 
quires 30 min for screening and is a 16-mm 
black-and-white sound film. It explains 
functions and characteristics of turbine oil 
in power plant of a modern destroyer, 
stressing that it must lubricate, cool and 
act as a hydraulic medium. Commercialism 
is avoided throughout. Although indus- 
trial power-plant turbines usually require 
lighter viscosity oil, most of components 
described are found in land power plants. 
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“THE HANDIEST TESTING . 
INSTRUMENT WE'VE 
EVER HAD" 


of users 


MEASURES BOTH 
VOLTS AND 
AMPERES 


(ACCURACY 3%) 


G-E HOOK-ON 
VOLT-AMMETER 


You get double value from this handy, port- 
able, a-c instrument. It will measure up to 600 
volts and up to 600 amps. Just hook it around 
the conductor, push to close the gap, and read 
the current. Leads are provided for voltage 
measurements. Booklet GEA-2950 gives com- 
plete details, prices, and many helpful sug- 
gestions for operating this versatile instrument. 
Ask your G-E Apparatus Distributor. General 


HEADQUARTERS FOR MEASUREMENT 


GENERAL ELECTRIC 
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JEFFERSON 
SPECIALTY UNIONS 


Better piping jobs at lower cost can be assured by the use of Jefferson 
. advantages made possible by the exclusive Jefferson 

This feature provides surface contact, is protected 
from pipe ends, and imposes no obstruction to free flow through the joint. 
It is set up tight with minimum pressure. 


Specialty Unions . 
Recessed Brass Seat. 


Savings in materials are effected by the Jefferson Union Tee shown here 
because its use will eliminate two nipples and an ordinary tee. The three 
joints thus saved assure corresponding savings in labor and maintenance and 
reduced the possibility of leaks by three joints. 


Investigate the complete Jefferson line. Get in touch with us direct or with 


your nearest distributor. 


JEFFERSON UNION CO. 
601 WEST 26th STREET, NEW YORK 1, N. Y. 


LEXINGTON 73, MASS. 


Only Jefferson has the 


RECESSED BRASS SEAT 


which means 


BETTER Piping Systems 
LOWER Piping Costs 


with 


LOCKPORT, N. Y. 


AUTOMATIC CONTROL Company 


1009 UNIVERSITY AVE., ST. PAUL 4, MINN. 


The DUOTROL maintains high water 
level at a fixed point and correctly 
balances air pressure after each 
pumping operation. It provides a 
maximum volume of water with a mini- 
mum of pump operation, saving 
power and reducing wear. Easy to 
install, stable adjustments. 


The DUOTROL shown is on a tank 
where water at 50°F. is pumped from 
a 600 ft. well for summer cooling of 
a complete shopping center. The 


pressure range is from 30 to 70 Ibs. Ask for Bulletin D-6. 


“AUTOMATIC” also makes pressure and float operated pump controls: 
multi-circuit sequence type, multi-circuit 

program type, float switches, automatic .......... - 
alternators, and many special controls 
built to specifications. 


AUTOMATIC 
> ere used by all leading 
4 pump manufacturers. 
S When ordering new 4 


| TROL CO. 


Cyclotron in Action at 
University of Pittsburgh 


Pittsburgh’s first “atomic speedway”— 
the University of Pittsburgh’s 20-million- 
volt cyclotron—is already producing radio- 
active elements, vital to medical research 
and opening new horizons in nuclear 
physics. 

Buried in the hillside on the university 
campus, the unit is a cooperative project 
of Pittsburgh’s civic, educational and in- 
dustrial institutions. Like other cyclotrons, 
this unit will be used in atom-smashing ex- 
periments and to produce _ radioactive 
isotopes of various elements. The 100- 
ton electromagnet is wound with 18 miles 
of copper ribbon, weighing 18 tons. In 
cyclotron operation, deuterons, electrically 
charged particles of heavy hydrogen, are 
electrically accelerated to energies as high 
as 20,000,000 electron-volts. 

To protect students, faculty and citizens 
of Pittsburgh, the cyclotron is shielded 
on one side by a 4-ft wall of water incased 
in steel—on the other by heavy earth walls. 


James F Lincoln Are Welding Founda- 
tion is sponsoring the $200,000 Design-for- 
Progress Award Program, which will cover 
452 awards. Its objective is to encourage 
study of welded design, research, applica- 
tion and use of arc-welding through prepa- 
ration and writing of papers. This pro- 
gram ends on June 1. Write to James F 
Lincoln Arc Welding Foundation, Cleve- 
land, Ohio, for rules and data on the con- 
test. 


American Welding Society has an- 
nounced the 1947 A F Davis Undergradu- 
ate Welding Award of four cash prizes, 
totaling $700, to be given to authors and 
publications for the two best articles on 
welding published in undergraduate maga- 
zines between July 1, 1946 and April 1, 
1947. A prize of $200 will be given to the 
author or authors of the best article on 
welding and a similar award of $200 will 
be given to the publication in which this 
article appears. The author or authors of 
the second best article will receive $150 
and another $150 will go to the magazine 
in which it is published. 


Westinghouse Electric Corp took over 
operation of Sunnyvale, Calif., plant of 
Joshua Hendy Iron Works under a 10-year 
lease arrangement with option to pur- 
chase the California plant. The 57-acre 
plant will be operated under direction of 
Harry F Boe, vice-president of Westing- 
house manufacturing and repair div, and 
will become the largest of 37 manufactur- 
ing and repair plants that Westinghouse 
operates in 25 states, in addition to its 
principal manufacturing divisions. West- 
inghouse took over actual management of 
the plant about March 1. In addition to 
carrying on Joshua Hendy’s present pro- 
duction of such heavy equipment as pipe- 
line valves and small steam turbines, West- 
inghouse plans to expand its operation by 
adding new products now being manufac- 
tured in a number of other Westinghouse 
plants. 
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N 1844, three years before Alexander Graham Bell was 
born, and long before the first Prairie-Schooner crossed the 


A ; Mississippi River, John August Roebling’s confidence in the 


- 


suspension principle of construction so impressed the engineers 
of the State of Pennsylvania, that they authorized him to build 


the world’s first suspension aqueduct. 
How much is his confidence worth to all the thousands of engineers who followed and 
to humanity in general that have benefited from his pioneering venture? 
And how much is the confidence of the John A. Roebling’s Sons Company in the future 
of American industry worth to you, that keeps Roebling development and Roebling 


products in the lead? 


Roebling’s greatest asset is your confidence in Roebling and its confidence in your 
future. That is why Roebling’s every effort is dedicated to the preservation of this con- 


fidence—your’s and Roebling’s. 


Why We Recommend “Blue Center” Steel Wire Rope 


Here at Roebling, we believe the finest steel 
used in the manufacture of wire rope is “Blue 
Center.” It was developed and is produced in 
our own open-hearth furnaces. From this steel 
alone we make our “Blue Center” Steel Wire 
Rope .. .in a complete range of sizes and con- 
structions ...in preformed or non-preformed 
types. This variety is so wide that you can find 
the right rope for your particular need. 


We are confident that this rope will give you 
the absolute peak in dependability and service. 

Your Roebling Field Engineer can be of help 
to you in choosing this right rope. Thoroughly 
grounded in wire rope and all types of rope- 
operated equipment, he'll see that you get the 
greatest returns from your wire rope invest- 
ment. Help yourself to his specialized knowl- 
edge .. . call him at our nearest branch office. 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


Manufacturers of Wire Rope and Strand « Fittings * Slings * Screen, Hardware 


ond Industrial Wire Cloth « Aerial Wire Rope Systems « Hard, Annealed or Tempered 
High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 
Cold Rolled Spring Steel » Ski Lifts + Electrical Wire and Cable + Suspension 
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THE PACKING 
Stop Leaks 


for EVERY PURPOSE 


Prevents Scoring 


LLPA 


This universal packing—consisting of long, tough against steam, water, alr, ammonia, oils, gases, 
fibrous asbestos fibres, thin flakes of anti-friction etc., where temperatures do not exceed 600°F. Fits 


all sizes and shapes of stuffing boxes. Special styles 
metal, minute graphic scales and a heat-proof available for high temperature and corrosive liquids, 
lubricant — is recommended for general service for products, etc. Try it and you'll use it regularly. 


Distributors everywhere 


THE ALLPAX CO., INC., MAMARONECK, N. Y. 


ota 


for Temperature Shock 


Heated to a temperature of 425°F and then plunged into ice water 
creates several times the thermal shock that any gauge glass is called 
upon to withstand. Yet that is a routine test for Pyrex Gauge Glasses. 
That is only one of the reasons why they stand up under actual serv- 
ice conditions. 

Machine drawn accuracy that permits easy installation and reduces 
to a minimum installation strains that cause breakage, remarkable re- 
sistance to the solvent action of hot water or steam, a hard smooth 
surface that resists abrasion and scratching —are other factors which 
eit make Pyrex Gauge Glasses the most economical glass you ever used. 

a Corning Glass Works, Corning, N. Y. 


“PYREX” and “CORNING” are registered trade-marks and 
indicate manufacture of Corning Glass Works, Corning, N.Y. 


_.. PYREX. HIGH PRESSURE 


Glass Works 
New York 
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TVA Issues Report 
For Fiscal Year 


Tennessee Valley Authority finished the 
1946 fiscal year with its power output, 
revenues and energy sales just slightly 
under the record figures established during 
fiscal 1945, despite loss of its heavy war 
industry load, according to the Authority’s 
annual report to the President and Con- 
gress. 

For the second straight year, total power 
production exceeded 10,000,000,000 kwhr, 
though the 1946 output of 12,314,000,000 
kwhr was slightly under the previous year’s 
production. With rainfall in the valley 
averaging 7 in. above normal, the hydro 
plants produced 11,997,000,000 kwhr, or 
97% of the total system output, a new 
record for hydro production. This figure 
included production of five major and three 
small hydroelectric developments of Alu- 
minum Co of America, which have been 
operated by TVA since Jan 1945. 

Steam plants, operated principally on a 
standby basis, produced 317,000,000 kwhr. 
An average of 1.47 lb of coal was used per 
kwhr produced, as against the 1.07 average 
of the previous year. Average cost of coal 
was $4.50 per ton, an increase of 31 cents 
per ton over coal cost in 1945. The re- 
duced steam output enabled TVA to build 
up its coal stocks, from which it sold and 
loaned considerable quantities to three rail- 
ways during coal strike of May 1946. 

During fiscal 1946, TVA purchased 7,225,- 
000 kwhr from other utility systems and re- 
ceived 215,476,000 kwhr through inter- 
change agreements. TVA transferred 1,116,- 
797,000 kwhr to Alcoa under its agreement 
for operating the company’s power projects 
and delivered 1,623,758,000 to other utilities 
as interchange power. Svstem use and 
losses amounted to about 737,327,000 kwhr. 

No major additions to the system’s pro- 
duction facilities were made during the 
fiscal year. A fourth generating unit of 
32,000-kw capacity was installed at Ken- 
tucky Dam and installation of the fifth and 
last 32,000-kw unit was initiated. Antici- 
pating continuing load growth, TVA 
planned installation of 158,800 kw of new 
capacity to be placed in operation during 
1948. These plans call for two 32,400-kw 
units at Wheeler Dam, two 32,000-kw units 
at Fort Loudon Dam and one of 30,000 
kw at Donglas Dam. Three steam plants, 
totaling 6200-kw capacity, were retired dur- 
ing fiscal 1946, 


Allis-Chalmers reports significant progress 
in development and design work on most 
of the company’s highly diversified line 
of power generation, distribution and uti- 
lization products, despite a curtailment in 
actual production through most of 1946 
because of labor difficulties. Development 
work on a 10,000-kw gas turbine has pro- 
gressed to a point where characteristics and 
performance of all its major elements 
have been determined. This high ef- 
ficiency unit will operate on the regenera- 
tion cycle, the air being cooled between 
stages in the compressor and preheated 
from turbine exhaust before entering com- 
bustion chamber. 
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STRONG Dual-Orifice 
Assembly gives Greater 
Accuracy . . . Rugged Service! 


Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable . ... the 
second is fixed. Correct proportion- 
ing of orifices provides extremely 
accurate control and reduces wire 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl Xf 
seats and dises of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. 
Send for Catalog No. 102 and our Continuous Blowdown 
Check-Chart today! 


Also available in out. 
side screw and yoke. 


* Reg Trade Mark 
STRONG, CARLISLE & HAMMOND COMPANY 
_ 1392 West 3rd Street 
teaot Anum. Men 
® mate Cleveland 13, Ohio Reg. Trade Mark 
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Paris: As a further step toward utilization 
of Rhone River in France to develop elec- 
tric current, work has begun on a second 
dam and hydroelectric plant at Seyssel 
in Dept of Ain. Seyssel is about 20 miles 
south of Genissiat, where the second largest 
dam in Europe is now under construction. 
The dam at Seyssel is scheduled to be 
finished in 1948, but the power plant will 
not be ready for operation until 1950. The 
plant will have three generating units de- 
veloping a total of 15,000 hp, which will 
furnish 200,000 kwhr of electricity yearly 
when in full operation. 

Completion of the dam and hydroelectric 
station at Genissiat is expected during 
latter part of this year, with distribution 
of energy commencing early in 1948. This 
is one of 22 hydroelectric stations planned 
to be built on Rhone River between 
Geneva and Marseille. The electric plant 
will be equipped with four generators of 
65,000 kw each, a total of 260,000 kw. It is 
estimated that when the dam is com- 
pleted and operating, 5 to 6% of total 
amount of electric energy now consumed 
in France, or about 1,660,000,000 kw an- 
nually, will be generated in that station. 


Paris: France may have a “Passama- 
quoddy” tide-power project if plans now 
being pushed—including tests on a scale 
model of proposed tidal dam—work out 
successfully. A 2700-ft dam, 110 ft high, 
would be thrown across the estuary of 
Rance River. Yield might run as high 
as 700 million to one billion kwhr a year. 
Engineers of Electricite de France, the 
nationalized power system, emphasize that 
plans for this project are being seriously 
considered, though it has not yet been de- 
cided to undertake construction. Power 
would be generated by eighteen 20,000-kw 
kaplan turbines in four plants. Site is 
near the famous Mont St. Michel, where 
unusually high tidal movements are caused 
by shape of Cherbourg peninsula. At 
mouth of the Rance tidal variations reach 
45 ft. Another factor cited in favor of the 
project is unusually flat channel of Rance 
estuary. 


Lonvon: Development work on two types 
of gas-turbine propulsion machinery, one 
suitable for escort vessels and a second 
designed for coastal craft, the latter in- 
corporating an aircraft-type unit, is at 
present underway for the British Ad- 
miralty. Future developments are to be 
placed in the hands of several well-known 
aircraft jet-engine builders (some of 
whom, by agreement with Ministry of Sup- 
ply, are setting up marine departments) 
and also the PAMETRADA, an associa- 
tion of some 30 marine firms known as 
Parsons and Marine Engineering Turbine 
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Castries in the air take on many forms...some as huge mansions staffed with 
hundreds of servants... others as quaint cottages in some far-off land ... or perhaps 


as your own boiler plant operating efficiently, free from excessive blowdown. 


Efficient boiler plant operation is possible, but it takes more than wishful thinking to 
make it so. Playing no small part in trouble-free operation is the installation and applica- 
tion of a complete, individualized water conditioning service that includes initial investi- 
gation, plant control, a daily testing program, periodic check-ups, analyses of water 
samples and regular engineering reports on plant operation. Such a service is rendered 
by the Betz organization. Write today for details on what Betz engineers might do for you. 
W. H. & L. D. BETZ, Gillingham & Worth Streets, Philadelphia 24, Pa. In Canada: 
Betz Laboratories Limited, Montreal 1. 
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INSTALLING 


Industrial Oil Burners and Stokers? 


= BROOKE DRAFT REGULATORS ARE 
6s EASILY INSTALLED—And Vital For 
Boiler Efficiency And Safe Operation! 


The Brooke Furnace Draft Regulator is electric actuated— 
and ties in with the Stop-Start or High-Low control—mak- 
ing it easily installed on all oil burners and stokers. 


Sequence of Operation 
Is Entirely Automatic 


. Burner pressure switch runs the damper regulator (type 
JFC) to wide open position. 


*2. Switch on shaft of regulator closes when damper is wide 
open. This starts the burner and puts the regulator on 
"AUTO" to maintain MINIMUM DRAFT. Damper closes 
to correct position automatically. 


; *3. Steam pressure rises and shuts off the burner. Regulator 
runs to shut position automatically. 


*NOTE that damper is automatically shut whenever burner or 
stoker is not in operation. 


Brooke Engineers are specialists in modern automatic high-accuracy 
boiler and furnace controls, and are available to advise you on your 
draft control problems. 


Write us Today for Detailed Bulletin 


BROOKE ENGINEERING CO., 


....., A517 Wayne Avenue - Philadelphia, 
A 


NUPACTURERS OF THE FIRST SUCCESSFUL ELECTRIC FYE SYSTEM OF COMBUSTION CONTROL 
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Research and Development Association, 
working closely with the National Gas 
Turbine Research Establishment. 

All knowledge gained by research car- 
ried on during the war, which was neces- 
sarily devoted to applying the gas turbine 
to aircraft propulsion, has been made avail- 
able by Ministry of Supply to the Ad- 
miralty. It was pointed out, however, that 
marine gas turbines present special prob- 
lems not encountered in aircraft applica- 
tions, notably that they must: (1) have 
a much longer life than the 300-500 hours 
of an aircraft engine (2) solve the revers- 
ing problem, by some means other than 
the normal astern turbine (3) be adapted 
to burn heavy fuel rather than kerosene. 


Prizes Given for Papers 
On Resistance Welding 


Resistance Welder Manufacturers’ Asso- 
ciation will award $2000 in cash prizes in 
1947 for outstanding papers on resistance- 
welding subjects. Contest judges will be 
appointed by American Welding Society 
and awards will be made at the 1947 fall 
meeting of the society. 

One prize of $750 will be awarded for 
the best paper emanating from an indus- 
trial source, consulting engineer, private 
or government laboratory, etc, the subject 
matter of which is concerned specifically 
with resistance welding. There are no re- 
strictions on scope of subject matter. A 
prize of $500 is offered for the second best 
paper from an industrial source, and a 
prize of $250 for the third best paper. 

A prize of $300 will be awarded for the 
paper emanating from a university source 
—that is, either an instructor, student or 
research fellow, which in the opinion of 
the board of awards is the greatest original 
contribution to advancement and use of re: 
sistance welding; and a prize of $200 for 
the second best paper from a university 
source. 

Minimum length requirement for papers 
entered in this competition is 2500 words. 
All papers must be typewritten, double 
spaced, written on one side only of blank 
white paper. Photographs, charts, graphs, 
etc, may either be attached directly to 
copy or be detached, in which case they 
should be clearly identified with figure 
numbers, captions, etc. Papers entered in 
coniest should be sent to American Weld- 
ing Society, 33 W 39th, New York 18, N.Y. 
Mail three copies if sent not later than 
July 1, 1947. If mailed to arrive between 
July 1 and July 31, 1947, six copies should 
be furnished. The contest is considered as 
having opened Aug 1, 1946, and will close 
on midnight, July 31, 1947. 


A 4-year construction program, includ- 
ing expenditures of more than $11,000,000 
on plant and facilities, will be started this 
year by Mississippi Power Co. Among the 
principal projects is construction of a 
third steam electric-generating unit of 
30,000 hp at Plant Eaton on Leaf River, 
near Hattiesburg. The first unit was placed 
in service in 1945 and the second is ex- 
pected to go into service next July. 
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in oiltight | limit switch 


At left—Surface mounted, lever operated 


TYPE AF-22 « Flush Mount- Class 9007, Type AW-12 limit switch. 


ing Push-Rod Operated. 

Above—Cover of limit switch removed to 
show mounting of precision snap switch 
and four terminal posts. 


The New Limit Switch is a “natural’’ for machine tool applications. Com- 
a Somnianamne or pletely oil-tight, gasketed, die-cast enclosure e Mechanism requires only 5° 

4 travel to trip and provides 25° overtravel e Operating arms adjustable to any 
position around a circle and available in five lengths e One-way and other 
special rollers available e Return springs easily reversed for either clockwise 
or counter-clockwise lever operation or removed for maintained contact action 
pe. ae e Surface and flush mounting arrangements with either roller arm or push 
Senta + teietne rod operated mechanisms meet virtually any mounting and application require- 
Operated. ment e Box of surface mounted arrangement can be rotated to provide conduit 
entrance at either end of switch. 


The Precision Snap Switch operating mechanism consisting of only two 
alloy leaf springs has no dead center position and gives exceptionally long 
life e Stainless steel compression return spring insures positive operation and 
reliable service e Husky highly arc resistant melamine case e Heavy contact 


Honea) blade separate from operating mechanism carries no current e Terminals, 


suitable for No. 14 wire e Separate normally open and normally closed circuits 
have double break silver contacts. 
OPERATING ARMS « Avail- 


able with 44” to %" Standard Write Square D Company, 4041 N. Richards St., Milwaukee 12, Wisconsin. 
Roller or Special Rollers. Or ask your nearby Square D Field Engineer to show you a sample, 


SQUARE 


DETROIT 


COMPANY 


LOS ANGELES 


MILWAUKEE 


POWER ® April 1947 185 


| 
| 
| 


186 


Tuis tank holds water — 600,000 gallons — but not one 
drop has touched the steel. APEXIOR NUMBER 3 keeps 
it as dry today as before it went into service — guards it 
not only below the fluctuating water line, but above it, against 
moisture condensation. 


APEXIORize cold-water-exposed metal in new tanks or old 
and you add a surface secure against corrosive attack, for 
water — fresh, salt, acid— or alkali—contaminated — can’t 
get through to the steel beneath. 


And because APEXIOR stands up to the toughest of tasks 
.. . even goes to sea on the submerged stern areas of ships. . . 
you can buy its protection at minimum upkeep cost. 


APEXIOR NUMBER 3 is recommended not only for 
drinking and other cold-water tanks, but for refrigerant con- 
denser tubes, air conditioning equipment, sprinkler systems 
... Wherever sheltered metal is exposed to water to 140°F 
(125°F. under rapid flow), or dry heat to 475°F 


Write for Industrial Bulletin to 


HYDE PARK, BOSTON 36, MASSACHUSETTS 


(29la) 


APPOINTMENTS 


Raybestos-Manhattan, Inc, opens a con- 
solidated office in Cleveland at 1071 Union 
Commerce Bldg. Divisions of the corpo- 
ration are represented at this office as 
follows: Manhattan rubber div by T Rob- 
inson, asbestos textile and packing div by 
D E Gow, and equipment sales div and 
U. S. asbestos div by E E Juergens. R F 


Tobin is office manager. 


George W Mershall Jr has been ap- 
pointed general sales manager, asbestos 
products div of Raybestos-Manhattan, 
Ine. Marshall will continue as general 
manager of asbestos textile and packing 
div and in addition will direct sales ac- 
tivities of equipment sales div. He will 
make his headquarters at their Chicago 
offices. 


Northern Equipment Co announces ap- 
pointment of W W Hicks & Co, 567 Ban- 
ning St, Winnipeg, Manitoba, for sales 
and service for Copes boiler feedwater 
regulators, pressure controls, desuper- 
heaters and allied equipment. 


Fred E Harrell has been elected managing 
vice-president of Reliance Electric & 
Engrg Co. All other officers were re- 
elected. 


Babcock & Wilcox Co appoints Portilla 
Corp as its agent in Puerto Rico and ad- 
jacent islands. It will also represent Bab- 
cock & Wilcox Tube Co and refractories 
div of Babcock & Wilcox Co. In addition 
to Puerto Rico, Portilla Corp’s territory 
will include Virgin Islands, Republic of 
Haiti and Dominican Republic. 


Liquid Conditioning Corp announces 
appointment of Engrg Sales Corp, 43 Leon 
St, Boston 15, Mass., as its New England 
representative. Fred S Gibbs is president 
of Engrg Sales Corp. Associated with 
Gibbs are C Hugo Bergman and J Edward 
Fitzgerald, Jr. 


John O Tragard has been made Eastern 
regional sales manager of Fulton Sylphon 
Co. His new duties include supervision of 
territory north of Richmond, Va., and 
from Atlantic seaboard west to Buffalo, 
N. Y., with headquarters at 19 E 47th St, 
New York, N. Y. 


Hayden & Co, 105 W Adams St, Chicago 3, 
Ill., has been made exclusive sales repre- 
sentatives for General Regulator Corp in 
Middle West territory, comprising IIL, Ind., 
lowa, Minn., Wis. and portions of Mo. 
and northwestern Ohio. 


Robert E Paxson, newest member of 
Taylor Instrument Companies’ sales 
force, has just been established in the 
Midwest, with headquarters in St. Louis, 
Mo. 


General Electric Co has added a design 
and construction section and an educational 
div to Hanford Engineering Works, atomic 
plant near Richland, Wash. New design 
and construction section is headed by 
Frank Wilson. It will handle any added 
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1241 River Street, Hyde Park, Boston 36, Massachusetts 
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One way to help keep down rising costs of production 
today is to simplify piping installations — get them 
“right” from the start. Angular rigid piping is costly 
because it is time-consuming on initial installation, 
repeatedly high on replacement. 

Admittedly flexible all-metal hose and tubing is a prac- 
tical solution. Metal is sure, tight, rugged. How much 
more you can do with American Flexible Tubing which 
has many of the same features as rigid piping, yet because 
of its inherent bend-ability can be installed in a fraction 
of the time required for other types of piping. 

The illustration shows 34’’ American Seamless Flexible 
Bronze Tubing used on high pressure air lines to hold 
metallic billets during shearing operations. 


TRANSPORTATION. ...... 


In the air ... where repair shops don’t exist . . 
connectors must perform continuously, dependably. Illus- 
trated at right is American FLEXIBLE SHIELDING 
CONDUIT, first developed at the request of the Army 
and Navy, now universally acclaimed by airlines’ oper- 
ators for its proven shielding effectiveness and mechanical 
strength. 

In other phases of transportation — on the ground — 
at sea — wherever there is a call for the transferring of 
fuel, steam, water, oil or air between moving or mis- 
aligned parts, or for use as temporary connections, Amer- 
ican Flexible Metal Hose and Tubing is recognized as 
a practical money saving answer. 


ROAD BUILDING........ 


The out-of-doors is a tough proving ground, demanding 
tough equipment which often includes flexible hose. 
That's where durable American all-metal Flexible Hose 
shows its real merit, withstanding the necessary rough 
handling and dragging over rugged terrain. 

For example, the chemical action of bituminous prod- 
ucts such as tar or asphalt plays havoc with ordinary types 
of hose. American Flexible Metal Hose not only success- 
fully withstands this chemical action but bears up under 
the quick temperature changes in the direct handling of 
hot tar and asphalt. 

You can call for American Flexible Metal Hose with 
the assurance that you will have an efficient, tough 
conveyor that fits the job and stays fit on the job. 


baht 


J ...ENGINEERED TO STAY ON THE JOB! | 
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THE AMERICAN BRASS COMPANY AMERICAN METAL HOSE BRANCH Pm 
eneral Offices: Waterbury,Conn. Subsidiary of Anaconda Copper Mining Company ~ > 
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. «AND STAYS FIT ON THE JOB! 


Machine tool manufacturers started years ago specifying 
American Flexible Oil Feed and Coolant Lines to carry 
coolants and lubricants “right” to the work. Easily 
bendable, these flexible metal assemblies make it possible 
to direct the flow of liquids accurately and yet they will 
“stay put” when the position is established. 


American Oil Feed and Coolant Lines are typical of 
the thousands of flexible, all-metal connectors that our 
engineers have designed to fit particular requirements. 
The list includes connectors for such diverse services as 
moisture-proof condult for electrical wiring; or clean, 


leakproof seamless flexible assemblies that absorb danger- 


ous vibration and at the same time hold searching re- 


frigerants under high pressures. It also includes standard 
steam and oil hose, constructed in several styles with 
varying degrees of ruggedness to fit any number of dif- 


ferent service conditions. 


If you would like suggestions on how to cut down on 
costs of complicated piping arrangements — how to 
convey heating, cooling or lubricating agents under pres- 
sure either to moving or stationary machine parts, we'll 
be glad to forward literature. Facts covering the complete 
line of American Metal Hose are yours for the asking. 

We believe you can profit from learning about flexible 


connectors that are designed to fit the job and, better yet, 
to “stay fit” on the job. 


Offices: Waterbury, Conn. Subsidiary of Anacontia or 
_ In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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Shovel 


IT MAY NOT SEEM TO BE—But every time you use any 
manual tool to unload hopper cars . . . it costs you 
money! It costs you time! It costs you production! Yes 

- - @ shovel or any similar manual tool is a luxury! 


BUT WHEN ROBINS CAR SHAKEOUTS 
ARE PUT TO WORK— 
They do your job cheaper. For example, two men 


can do the work of six or more men. And no 
expensive installations are needed. 


They do your job faster. Packed hopper cars can 
be unloaded in minutes—not hours. This means 
cars and locomotives are released sooner. 


They do your job better. Robins car shakeouts 
empty cars “broom clean.” There’s no clean-up 
shovel work needed. 


So solve your hopper car unloading problems... 
cut your costs with a Robins Car Shakeout. 
Write today for complete information. 


* 


CAR SHAKEOUTS 


Robins Conveyors Division, Hewitt-Robins 
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“Job-Engineered” to solve your problem 
CHEAPER...FASTER...BETTER 


Incorporated—Passaic, New Jersey 
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Filters 


Air conditioning efficiency starts 
with your air filters. When units 
are CLEAN ... when maintenance 
is regularly performed .. . high 
filtering capacity is assured and the 
system can function at peak effec- 
tiveness. 


Cleaning Is Easier When 
You Use Oakite Materials 


If your filters are of the dry or 
viscous impingement washable 
types, you can make doubly sure of 
cleaning them EASILY and RIGHT 
by using Oakite materials specially 
designed for this work. You will 
find they speedily remove dirt, dust, 
soot, lint, pollen and other foreign 
matter. Cleaning is THOROUGH 

. full filtering efficiency is quickly 
restored. 


HELP ON THESE JOBS, TOO! 


Other specialized Oakite materials 
are available for expediting such air 
conditioning maintenance jobs as 
treating water supplies of re-circu- 
lating systems, cleaning spray heads 
and humidifying systems, safely de- 
scaling condensers and compressors. 
Our nearby Technical Service Rep- 
resentative will gladly give you 
complete details. Write TODAY! 


OAKITE PRODUCTS, INC. 
23 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 


Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 
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industrial, commercial or housing facilities. 
F Ellis Johnson heads educational div. A 
survey of all job levels is being made to 
discover educational aims of employes. Dr 
Winton I Patnode is in charge of Hanford 
branch of the GE research laboratory, suc- 
ceeding W D Coolidge, who has returned to 
Schenectady. 


Robert P Allison Jr has been appointed 
manager, and Howard J Stewart assistant 
manager of General Electric Co’s new 
Marginal Street Works at Lowell, Mass. 
Plant jis under direction of S T Powell, 
manager of manufacturing of GE wire and 
cable div, with headquarters at Bridgeport, 
Conn. 


Harold M Patterson has been named engi- 
neering manager of General Electric 
plastics div, with headquarters in Pittsfield, 
Mass. Patterson will be succeeded as 
Taunton works manager by Frank Gimb- 
lette. 


Compound div of General Electric named 
H Arthur Howe superintendent, Clarence 
H Slayton Jr engineering manager, and 
J Rae Stirrat sales manager. Nathan A 
Freuden became div sales manager of 
plastics div. 


George W Kelsey has been named a vice- 
president of Builders Iron Foundry, 
Providence, R. I. 


L M Morley has been elected a vice-presi- 
dent of Minneapolis-Honeywell Regula- 
tor Co. Morley, vice-president in charge 
of sales for Brown Instrument Co, a 
wholly owned Honeywell subsidiary, will 
continue to supervise sales of industrial 
control devices made by the Brown div, 
with his headquarters in Philadelphia. 


Pennsylvania Flexible Metallic Tubing 
Co has opened a branch in Los Angeles. 
New branch will be under supervision of 
Arnold J Dovey. His territory will be from 
Mexican to Canadian borders, and as far 
east as Salt Lake City. Branch is known 
as Pacific Coast div of Penflex Sales Co, 
sales organization of Pennsylvania Flexi- 
ble, with headquarters in Philadelphia. 
Eugene J Ronan, executive vice-president 
of the company, arrived in Los Angeles 
Jan 29. He is helping to set up the 
branch and is also making a survey of 
industrial plants and shipyards in Coast 
area. 


Ward Leonard Electric Co names South- 
ern Sales Co, 1135 Lincoln Tower, Fort 
Wayne 2, Ind., as its industrial representa- 
tive in Ind. and western Ky. Southern 
Sales Co will also continue to represent 
Ward Leonard Electric Co in electronic 
distributor div. 


Nordberg Mfg Co announces appoint- 
ment of Mark J Anderson & Co, Tampa. 
Fla., as sales representative in Fla., han- 
dling all marine and stationary engines. 


Westinghouse Electric Corp names Ger-| 


ald Z Wollam as assistant to Ellis L Spray 
in supervision of elevator div in Jersey 
City, N. J., and Sturtevant div at Hyde 
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225 TERRY TURBINES 


SERVE THE CITIES SERVICE REFINING CORP. 
AT LAKE CHARLES, LA. 


These 225 Specially Designed 
Terry Turbines are used to drive 
pumps and compressors at the 
Cities Service Tutwiler Refinery. 


Typical Units are shown above. At 
the left is an 1800 H. P. condensing 
multi-staged Turbine direct con- 
nected to a blower. At the right 
are two 175 H. P. Terry solid 


wheel turbines driving pumps. 


The same engineering talent and 
manufacturing facilities that pro- 
duced these turbines are available 
to assist you in obtaining efficient 
power generation. 


Any of our District Representatives 
will be pleased to give you full in- 
formation ona turbine drive to 
meet your requirements. No obliga- 
tion. May we send you descriptive 


bulletins? 


‘THE TERRY STEAM 


TURBINE COMPANY 
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Park, Mass. M F Slusser has been made 
manager of construction and communica- 
tions section of industrial sales dept. N C 
¥ Warner becomes manager of agency and 
specialties div, central district. 
- Erling Klafstad has been elected a vice- 


president of Crosby Steam Gage & Valve 


machine Co, in charge of operations and engineer- 


ing. 


Askania Regulator Co has moved to new 
and larger quarters at 240 E Ontario Si. 
Chicago 11, Ill. General offices, factory, 


and hydraulic and electronic development 


‘ laboratories are now all located in the 
hee same building. 


Appointment of Ralph E Gordinier as 
chief research and design engineer has 
been announced by Eco Engrg Co. 


New appointments in switchgear and con- 
trol sections and electronic group of the 
electrical dept of Allis-Chalmers Mfg Co, 
Milwaukee, have been announced: (1) 
J S Morgan is named engineer-in-charge 
of sales, switchgear and control sections. 
(2) T G A Sillers is appointed engineer- 
in-charge of development, switchgear and 
control sections. (3) C F Kucera becomes 
sales engineer in charge of switchgear 
sales. (4) E J Rathsack is made engineer 
in charge of electronic group. 


Magnolia Metal Co announces acquisi- 
tion of Evans Engrg Co, 1498 Arcadian 
Ave, Waukesha, Wis. With this div in 
operation, Magnolia Metal Co offers its 
clients a complete bearing service. Mag- 
nolia supplies bearing metal, and Evans 
fabricates the complete bearing unit. 


Arthur McCutchan has been made senior 
research engineer of product engrg and 
research dept of Tube Turns, Inc, Louis- 
ville, Ky. 


Cutler-Hammer, Inc, announces the fol- 
lowing changes: (1) J C Springer has 
been elected treasurer. He is also assistant 
secretary. (2) J C Borden has been ap- 
pointed comptroller. (3) B M Horter is 
now director of purchases. (4) Rex Davies 


has been appointed manager, credit and 
collection dept. (5) H F Vogt, who re- 
signed as vice-president and treasurer, con- 


MOST EQUIPMENT MAKERS who utilize Lam tinues as chairman of executive committee. 
inum in accurately fitting gear mesh and bearings 

‘ do so primarily to reduce precision machining. Hewitt rubber div of Hewitt-Robins, Inc, 
But the same shim also assures accuracy of future has announced appointment of Hawaiian 
service adjustments ...too important to overlook. Equipment Co, Honolulu, as its distributor 
Bulletin on request. of complete Hewitt line of industrial hose 


and belting throughout Hawaiian Islands. 
minum sbims-are cut to your cations, but. sentenance Hawaiian Equipment Co is directed by 
work, shim materials ave sold threngh industrial distritaters. WP ion vice-president and general 
; Laminated Shim Company, Incorporated manager. 
61 Union Street * Glenbrook, Conn. 
4 Birmingham office of Robins Conveyors 
Div was consolidated with that of Hewitt 
Rubber Div, both of Hewitt-Robins Inc. 
Office is now at 615 N 9th St, Birmingham 
4, Ala. 


THE SOLID SHIM THAT FOR 


ADJUSTMENT 


Cleveland diesel engine div, General 
Motors Corp, announces appointment of 
T E Hughes as general sales manager and 
B H Gommel as commercial sales man- 
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You Always Look the Barrels 
Before You Buy 


Why? Because you want gun- 
barrels that are structurally per- 
fect tubes — with a superlatively 
fine finish — no scratch, pit or 
blemish inside and the satin 
smooth outside finish that usu- 
ally bespeaks true craftsmanship in fire-arms. 


Your requirements in steel tubes may be equally 
exacting —yet you wouldn’t want to take the time 
to check the uniformity and quality of every tube 


in a carload shipment. Because Globe specializes 
in tubing manufacture, our plant is equipped with 
every scientific means to control uniformity and 
quality at every stage of production — from raw 
steel billet to finished tube. 


Get exactly what you want in tubes — from Globe 
— in seamless carbon, alloy, stainless steels or 
Globeiron high purity ingot iron tubing — or 
Gloweld welded stainless steel tubing. 


Globe Steel Tubes Co., Milwaukee 4, Wisconsin 


Seamless Tubes—Carbon—Alloy—Stainless Steels—Welded 
Stainless Steel Tubing—Gloweld—High Purity Ingot Iron 
Seamless Tubes—Globeiron Mechanical Tubing —Pressure 
Tubing—Tubing for Corrosion and Heat Resisting Applications. 


STEEL TUBES 
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| Georgia Community Refrigeration | 
Center Makes Remarkable Growth 


The City Ice Company of Gainesville started in 1929 
> with a 20-ton ice plant. Today it provides complete re- 
Typical Aisle in Locker Room, frigeration services and operates 8 additional plants 
which has 1675 Compartments throughout Georgia, all being developed into Com- 
munity Refrigeration Centers. 


The original plant now makes 72 tons of ice daily; 
rents 1675 lockers; provides food processing and pork 
TH curing; operates extensive cold storages; quick-freezes up 
to 30,000 Ib. of poultry per day; ices railroad cars and 
trucks; and sells refrigerators and appliances, The first 

; : Frick machine is still in continuous operation, six more have 

——p Ye Cann Pa been added in this plant, and 15 more in the other plants. 

™ What could a similar Community Refrigeration Center 

do for YOUR area? The nearest Frick Branch Office will 
supply details, or write 


COAL PRICES ARE UP! -<@& 
KEEP POWER COSTS DOWN @ 


| 
WEIGH | 


all coal accurately 


on Richardson 


automatic scales 


Southern textile mill installation of two Rich Combinati: 

Elongated Scale-Conveyors feeding pulverizers to 150,000-Ib. 

boiler. Three other Richardson Scales feed automatic stokers 
of three small boilers. 


The Richardson Coal-Weighing, Conveying, and Feeding System gives 
you up-to-the-minute, continuous readings — at sight — of weights of coal 
consumed by individual boilers. You don't have to guess — you can 
instantly determine the amount of steam generated per pound of coal by 
each boiler, compare evaporation rates and k.w.h. produced—thus spot- 
ting possible losses at the source. 


Richardson provides you with a complete bunker-to-boiler weighing and 
feeding system. It is adaptable to large and small plants because there 
are stationary and portable scales as well as the conveyor-scale combi- 
nation illustrated, for either pulverizer or stoker-fired boilers. 


Eliminate guesswork on boiler efficiency — check it right . . . by weight! 
Write for Bulletin No. 1143. 


179% 


RICHARDSON SCALE Company, Clifton, N. J. 


ATLANTA BOSTON BUFFALO CHICAGO MINNEAPOLIS WICHITA 
NEW YORK OMAHA PHILADELPHIA SAN FRANCISCO DETROIT PITTSBURGH MONTREAL TORONTO 
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ager. Their headquarters will be at the 
division’s plant in Cleveland. J S Melton 
has been transferred from Cleveland office 
to Hughes’ old post as manager of Wash- 
ington, D. C., office. Bay Cities Equip- 
ment, Inc, Oakland, Calif., has been named 
as distributor for marine and industrial 
engines of Detroit diesel engine div. Area 
served will include northern Calif. counties. 


Elwood P Petit becomes chief engineer in 
charge of power and heating for Utah 
Chimney Co, Salt Lake City. 


W F Boyle has been named vice-president 
of Pelton Water Wheel Co, San Fran- 
cisco, in addition to his executive status 
as general manager of the company. Boyle 
is also Pacific Coast district sales man. 
ager of Baldwin, parent company of Pelton. 


Briggs Filtration Co appoints Dale L 
Bennett Midwestern zone manager, with 
headquarters in Chicago. 


W B Bowie has been made manager of 
railway and engineering sales, Electric 
Storage Battery Co, Philadelphia. 


Gifford-Wood Co promotes three mem. 
bers of sales organization: William E Herb 
becomes general sales and advertising man- 
ager, at general offices at Hudson, N. Y.; 
Walter G Engler, eastern district manager, 
with offices in Graybar Bldg, New York 
City; and William J Chambers, western 
district manager, at 565 W Washington St, 
Chicago. 


Stephen S Conway has been appointed 
vice-president in sales dept of Brake shoe 
and castings div, American Brake Shoe 
Co. He will continue to be in Chicago. 
Ralph L Robinson will be made assistant 
vice-president of this div. 


Charles S Sliter becomes sales promotion 
manager of Kellogg Div of American 
Brake Shoe Co. He will be in charge of 


all advertising and sales-promotion. 


Monitor Controller Co announces thai 
W C Straub, 185 Devonshire St, Boston 10, 
has been appointed sales representative for 
New England. 


Monsanto Chemical Co names George O 
Linberg sales manager of textile chemical 
dept. ¥ B Langreck has been made techni- 
cal adviser, and G M Graham Jr and W 
Kenneth Menke assistant directors of gen- 
eral development dept. Herbert M Hodges, 
overseas director, retired. 


Roland E Nelson has become manager of 


Chicago office of H K Porter Co 


Corning Glass Works announces impor- 
tant executive changes: Eugene W Ritter 
will become president of Corning Glass 
Works of South America. Ritter will sue- 
ceed William H Curtiss, now president of 
South American organization, who will con- 
tinue as vice-president and secretary of 
Corning Glass Works, with general super- 
vision of its affiliates in South America. 
Succeeding Ritter as consumer products 
manager is Benjamin S Peirson, who was 
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The new ROTO Air JET accomplishes for tube clean- 
ing what jet propulsion did for speed in aviation. 
Wherever it has been used, ROTO Air JET has re- 
duced the best previous tube cleaning time by a wide 
margin. The tougher the scale, the more startling has 
been its performance. 


ROTO Air JET develops 106% to 
263°, more power than previous Roto 
models, depending upon size, and air 
consumption per horsepower is 60%, to 
80% less. 


ROTO Air JET motors are now avail- 
able for most common tube sizes. 
Other sizes are being added rapidly. 
Present Roto heads and hose fit the 
new Jet motors. The Roto Air JET can 
be adapted for operation with steam. 


Try the new ROTO Air JET on your next 
cleaning job, and you won't need pen- 
cil and paper to prove that it will pay 
you to retire your present tube cleaner. 


Send for details and prices. 


ROTO Division 


ROTO Air JET Motor 
Model 525 with swing- 
frame head and universal 
joint for 25%" to 3" 1.0 
curved tubes. 


ROTO 


| 


Water 
JET 


Hf you prefer a water- 
driven cleaner, 
here is the most power- 

ful and economical water- 
og tube cleaner ever 
. 


LLIOTT COMPANY 


NEWARK I,N.4J. 


a 
= 
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Make Your Overhead 
Valves SAFE and 
Easy to Reach--- 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your valves 
wherever they come economically and 
conveniently. They fit any valve. Let 
us tell you more about them. Write 


today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 


A TURBINE-DRIVEN IMO 


The IMO PUMP provides a maximum 
of capacity in a minimum of space due 
to the fact that it can be operated at 
high speeds connected directly to motor, 
turbine or other machinery. 

Where space is a problem install IMO 
-the reliable rotary, positive displace- 
ment pump having only three moving 
parts and no gears, pistons, sliding vanes 
or valves. 


For further information send for 
catalog 1-129-P 


IMO PUMP DIVISION 
of the 


TEAM TURBINE 


TRENTON 2, NEW JERSEY, 
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formerly the division’s general sales man- 
ager. Robert S Beattie will take over post 
vacated by Peirson. Arthur W Weber, 
manufacturing manager of consumer prod- 
ucts div and acting manager of division’s 
Pressware plant at Corning, will be relieved 
of the latter duties to devote full time to 
expanding manufacturing of entire divi- 
sion. D Kenneth Shaddock will become 
manager of Pressware, while James L 
Knapp has been appointed manager of 
that plant. 


Marley Co opened a Los Angeles office at 
408 S Spring St. Arthur C Elias super- 
vised opening of branch office during latter 
part of Jan. 


Herbert V Evans Jr and H C Grieme have 
joined sales dept of Alloy Steel Prod- 
ucts Co, Linden, N. J. 


A C Kirkwood & Associates is a new 
engineering firm in Wirthman Bldg, 
Kansas City 3, Mo. Arthur C Kirkwood is 
founder of the firm. Services offered in- 
clude reports, appraisals, rate studies and 
consultation, all fully complemented by 
engineering design services. 


Leo E Duval Jr joins commercial engi- 
neering dept of Sylvania Electric Prod- 
ucts Inc 


J F Pryor has been elected president of 
Magnolia Airco Gas Products Co. W A 
Sherman and R F Crow will continue as 
directors. R A Merritt and J D Schwartz 
have been appointed vice-presidents. 


Hammel-Dahl Co, Providence, R. L., 
announces appointment of Nielsen & 
Fryer, Inc, 152 E Superior St, Chicago 11, 
as its dealer representative. This company 
will assume complete responsibility for 
sales in Chicago trading area, including 
Terra Haute, Ind., east to Ft. Wayne, west 
to Iowa state line and north to Canadian 
border, along west shore of Lake Michigan. 


C A Wiken has been promoted to vice- 
president in charge of engineering for 
Rockwell Mfg Co. J E Ashman has been 
named controller. A E McIntyre has been 
transferred to Pittsburgh as general man- 
ager of Pittsburgh Equitable Meter Div. 
McIntyre will continue to serve as manager 
of Nordstrom Valve Div. All three men 
will make their headquarters at general 
offices in Pittsburgh. 


All-State Welding Alloys Co announces 
opening of an export office at 21 State St, 
New York City, with J V Cremonin as 
manager. 


Fred L Born has been designated as sales 
representative in Dallas, Tex., district for 
Carborundum Co. Born succeeds Wil- 
liam Crocker, who has been transferred 
to Houston area with headquarters in that 
city. James Daar has been transferred to 
St. Louis territory. 


Carboloy Co has appointed Kendall Hard- 
ware-Mill Supply Co, 225 W Michigan 
Ave, Battle Creek, Mich., as an authorized 
distributor in Battle Creek and Kalamazoo 


BEST KNOWN NAME IN 
WATER TEMPERATURE CONTROL 


@ Powers Type D Mixer gives 
you hot, warm or cold water at 
any temperature you want. 


@ Heats water in most eco- 
nomical way... mixes steam with 
cold or hot water. Heats only what 
you need when you need it. 


@ Easy to install. Can be used 
wherever a supply of steam and 
water is available at10 to100 Ibs. 
pressure.Write for Circular 3013-B 
or phone our nearest office. 


OFFICES IN 47 CITIES 


New York, 231 E. 46th St. 
Chicago, 2771 Greenview Ave. 
Los Angeles, 1808 W. 8th St. 


THE POWERS REGULATOR CO. 


OVER SO YEARS 
OF WATER TEMPERATURE CONTROL 
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AMERICAN *ixc° CRUSHERS 


—installed in minimum headroom as a com- 
plete high capacity coal preparation plant 


The compactness of design and construction of Ameri- 
can Type 'S" Rolling Ring Crushers makes for a com- 
plete, high tonnage installation in minimum headroom 
requirements. No auxiliary crushing operations and 
Westrations show American's euchsive man , equipment are necessary to the high performance of 
hes Te Americans—no extra picking and standby-cleanout 


high tonnage output of Americans at slow labor is required. 
power-saving speeds is attained by the 


rapid reducing action of the multiple cutting An American Rolling Ring Crusher creates no refuse 
problem. Uniformly reduces ROM coal to stoker or 
pulverizer sizes—handling slate and pyrites and reject- 
ing tramp iron—safeguarding against passing of large, 
non-crushable pieces. 
Theres’ an American to fit your operation. Capacities 
from 25 to 500 TPH. 
The cross section at left shows American compactness 
of design and the exclusive shredder ring principle. 
Revolving on their individual shafts, the shredder rings 
deflect without damage from tramp iron. The crushing 
chamber is made up of sectional manganese steel liners. 
Housings are of heavy ribbed steel castings secured 
at dust-tight enaiived joints with coupling bolts. This 
makes for easy access to all crushing parts. 


Send for bulletin: "Crushing Coal for Less Than Ic per Ton." 


PULVERIZER COMPANY 


1349 Macklind Ave. 
St. Louis 10, Mo. 
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SPECIFICATIONS 
Sizes: to 2 '/2" 


Capacities: 500 to 38,000 Ibs. of water 
Pressures: up to 250 Ibs. 


We carry all sizes of traps and 
repair parts for the line formerly 
known as the J-M Ball Steam Trap. 


Complete details available promptly 
on request. 


CRYERTRAPS >% 
ease the work [dy 
for Maintenance |, 


Crews---Alls well 
with CRYER TRAPS” 


CRYER TRAP AND VALVE CO., 


| 366 MADISON AVE. 
Manufacturers of steam specialties for more than 40 years 


No unnecessary burdens are imposed on main- 
tenance men—no manpower problem involved 
where CRYER TRAPS are used, because these 
dependable traps function with litile or no 
attention year after year. Actual experience 
proves there claims to be facts: for example, 
note the following, taken from recent reports 
of Cryer users... 


. cleaned only two or three times in three 
years service. 


not one of fifteen CRYERS required clean- 
ing in five years and no CRYER ever stuck 
during that period 


easy accessibility for cleaning when neces- 
sary 


... Mo replacements in three years service 


Cryer Traps are trouble- and aitention-elimina- 
tors. It will pay you to investigate. 


INC. 
NEW YORK, N. Y. 


4 ROUNDS---TOA 
K.O. 


AND FUEL OIL 


back guarantee. 
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No need to put up with sludge-fouled oil 
tanks and strainers, sludge-clogged burner 
tips and feed lines, sludge-carbonized pre- 
heater coils. NCC ends all that forever. NCC 
has never failed in 14 years use by factories, 
ship lines and railroads. Sold with money- 


NUTMEG CHEMICAL CO., 223 State St., New Haven 10, Conn. 


SLUDGE SOLVENT 


areas of southwestern Mich. Headquarters 
office and salesroom will be maintained in 
Battle Creek, with a branch office in Kala- 
mazoo. C B Cramer, general manager of 
Kendall Hardware-Mill Supply Co, will 
head up the new Carboloy operation. 


Rickert Industrial Supply Co, 616 W Michi- 
gan St, Milwaukee, has been made author- 
ized distributor for Carboloy Co in east- 
ern Wis. and upper Mich. Headquarters 
office and store are maintained in Milwau- 
kee. In addition to Milwaukee and eastern 
Wis., Rickert Supply Co will also service 
northern Wis. and western portion of 
upper peninsula of Mich. A G Rickert, 
president of Rickert Industrial Supply, 
will head up the company’s Carboloy op- 
eration. 


Leo L Helterline Jr has been appointed 
chief engineer for Sorensen & Co. Helter- 
line will be responsible for design and 
development of all Sorensen products, 
which include voltage regulators, trans- 
formers, Nobatrons and special electronic 
equipment. 


Industrial Instrument Service Co, head- 
ed by George C Kauer Jr, formerly of 
Lummus Co, Sun Oil Co and Tagliabue 
Co, was recently organized to service and 
maintain (contract or call basis) all types 
of process instruments and controls, to 
engineer and sell instruments, to manu- 
facture special application instruments and 
panelboards for complete automatic con- 
trol installations. 


Ford, Bacon & Davis, Inc, engineers 
with offices in New York, Philadelphia, 
Chicago and Los Angeles, have announced 
election of Everett S Coldwell as execu- 
tive vice-president and David A Uebe- 
lacker as vice-president and director in 
general charge of new activities. 


Elmer E Kime has been named vice-presi- 
dent of California-Pacific Utilities Co, 
in charge of electric properties servicing 
Baker, Union, Grant and Harney counties 
in Oregon; Oneida county, Idaho; and 
Lincoln county, Wyoming. 


Kenneth Potter was appointed to Cali- 
fornia Public Utilities Commission in 
Feb by Gov Earl Warren. He replaces 
Frank M Clark, who resigned to enter 
private business. 


Hoffman Specialty Co names Edwin L 
Malm assistant to Frank Gaylord, sales 
manager. Malm will make his headquar- 
ters at home office of Hoffman Specialty 
Co at Indianapolis, Ind. 


Discontinuance of manufacture of _ its 
force-feed lubricators and sale of its re- 
pair parts business on both Bowser and 
Torrington models to Manzel Brothers 
Co, of Buffalo, N. Y., have been announced 
by Bowser, Inc, Fort Wayne, Ind. 


Superior Engine Div of National Supply 
Co has opened a Southeastern regional 
office at 531 Gravier St, New Orleans. R E 
Hoffmann is manager of new regional office. 
A parts dept has been established at the 
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TEAMWORK BUILDS 


Teamwork—close cooperation and integra- 
tion— between the Rochester Gas and Electric 
Company and the forces of Power Piping 
Division of Blaw-Knox Company went into 
the construction of this high pressure, high 
temperature steam line. Carrying steam at 
650# pressure and 750 degrees Fahrenheit, 
it threads the by-ways and difficult terrain of 
this industrial city for nearly a mile and 
involves a total of 30 ft. of expansion. 

A feature is the expansion bend illustrated. 
With width of 40 feet and legs 100 feet long, 
it allows for 72 inches thermal expansion in 
the pipe. Where required, the line is carried 


EXPANSION BEND ALLOWS 
FOR SIX-FOOT MOVEMENT 
IN TEN-INCH STEAM LINE 


PIPE LINE 


FOR ROCHESTER GAS AND ELECTRIC COMPANY, ROCHESTER, N.Y. 


on Blaw-Knox Functional Hangers. Power 
Piping Division supplied basic calculations 
and design, prefabricated necessary bends 
in their Pittsburgh shops, and supervised con- 
struction with their experienced pipe erectors. 


Blaw-Knox Power Piping Division offers a 
superior combination of experience, facili- 
ties and ability for the construction of all 
types of power piping installations. 


POWER PIPING DIVISION 


OF BLAW-KNOX COMPANY 
1525 Pennsylvania Ave., N. S., Pittsburgh 12, Pa. 


ef BLAW-KNOX. COMPANY 


1525 PENNSYLVANIA. AVE., $., ‘PITTSBURGH 12,. PAL 


| 
¥ 
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BELMONT 


FLAX PACKINGS 


Outstanding in Quality and Uniformity 


AREFUL selection of 

raw flax and the con- 
trol of various processes of 
hackling, spreading and 
drawing to provide suitable 
rovings for braiding and 
finishing . . . are responsible 
for the consistent high qual- 
ity of Belmont Flax Packings. 


BELMONT 401X (Coil or 
Reel) — Best quality Line 
Flax Fibre of selected length 
and strength. 


BELMONT 404 (Coil)— 
Pure flax fibre of next fibre 
length to Line Flax. 


BELMONT 303 (Coil) —Line 
Flax of selected quality, with 
coarse and short fibres ex- 
tracted. Treated with water- 
proof lubricant, and surface 
graphited. 


Just as Belmont Packings are 
uniform in quality, so are 
they, wherever practicable, 
uniformly packed in attrac- 
tive and secure boxes bear- 
ing our orange colored 
trade-mark on a blue back- 


And... you can get Belmont Pack- 
ings locally — distributors are 
located in every large industrial 
center, ready to serve. 


SoA BELN 


new office and complete sales and service 
facilities are available. J F Tucker Jr, 
field service engineer for oil field machinery 
and equipment div, will also have his 
office at the new address. 


Reg B Calcutt has retired from active duty 
as salesman in the Middlewest for U. S. 
Rubber Co after completing 61 years of 
continuous service. His work is being 
turned over to L W Moore and F B Har- 
rison Jr in branch office at 440 W Wash- 
ington St, Chicago. 


John R Armstrong has opened an office 
under name of Armstrong Advertising 
Agency, 176 W Adams St, Chicago, to offer 
specialized industrial advertising and mar- 
keting counsel. He resigned recently as 
account executive and vice-president of 
Russell T Gray, Inc. 


Charles G Andrew, operating and engineer- 
ing executive of Air Reduction Co, was 
elected president of Compressed Gas 
Manufacturers’ Association. L W Hench, 
of American Oxygen Service Co, was made 
first vice-president. Edmund Rowland, of 
Henry Bower Chemical Co, became second 
vice-president and F R Featherston was 
made secretary-treasurer. 


Preston S Arkwright Jr, son of the long- 
time head of Georgia Power Co, was 
elected president, to succeed William E 
Mitchell, who is retiring after serving 20 
years as general manager and two years 
as president. 


Alabama Polytechnic Institute has 
added following to its engrg dept: Henry J 
Porter III, instructor in engrg drawing; 
Vernon K Gunkel, assistant professor in 
mechanical engineering; and John L Scar- 
borough Jr, instructor in mechanical engi- 
neering. 


Appointment of Richard M Story Jr as in- 
structor in mechanical engineering at 
Lehigh University was announced. 


Karl P Hanson has accepted an appoint- 
ment as head of dept of mechanical engi- 
neering at North Carolina State College. 
Prof Hanson will succeed Prof L L 
Vaughan, who will continue to teach classes 
in heating, ventilating and air conditioning 
and, in addition, will devote the major part 
of his time as director of instruction in 
School of Engrg, working in close associa- 
tion with Dean J 1] Lampe. 

To meet an unprecedented demand for 
instruction in industrial engineering, 
School of Engrg of Columbia University 
will more than double its industrial engi- 
neering staff. Robert T Livingston has 
been appointed to head the dept as its 
new executive officer. 


Election of six directors, serving 3-year 
terms, to board of American Standards 
Association was announced: (1) R L 
Pearson, vice-president of New York, New 
Haven & Hartford Railroad Co, will repre- 
sent Association of American Railroads. 


HE BELMONT PACKING & RUBBER COMPANY | (2) Curtis W Pierce, president of National 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA. | Fire Protection Association and president 
of Factory Insurance Association, will rep- 
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‘USER: THE OHIO POWER co. 
a PLANT DESIGNED BY: THE AMERICAN GAS AND ELECTRIC SERVICE corp. 


54226 HOURS, 1150 GPM, 1645 at 394° F 


This case history illustrates why we tell our 
customers not to open up a pump until there’s 
a valid reason for doing so. 

When this pump had been in use for sev- 
eral years those in charge seriously considered 
opening it for inspection, but, since it had 
never given a moment’s trouble, it was decided 
to leave it alone. Now, after eight years on the 
line it is still giving the original performance. 

This is just one pump history that proves 
the statement—whatever your pumping prob- 


lems, call for an I-R engineer to discuss these 
with you. 
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BOILER-FEED 


e 1938 


@ ist INSPECTION: 
NONE TO DATE 


@ LOCATION: WINDSOR PLANT, 
POWER, W. V. 


COMPRESSORS AIR TOOLS ROCK DRILLS 
TURBO BLOWERS » CONDENSERS 
CENTRIFUGAL PUMPS + OIL AND GAS ENGINES 


CAMERON PUMP DIVISION if 10-919 
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Efficient Temperature 
Regulation Will Save 
Much of that 
Valuable Coal 


The above stokers are excellent 
stokers, true. And the boilers are clean, 
well operated, and efficient. 


BUT — that is 
no reason why 
steam should be 
wasted after it is 
efficiently gener- 
ated. If the proc- 
essing is poor—if 
the temperature 
regulators don’t 
regulate properly 
—it is possible to 
waste 50% and 
even more of that 


valuable coal. 


The quality of 
your temperature regulators does have 
much to do with the saving of fuel. 
Be sure that the right amount of heat 
goes into your liquids in open or closed 
tanks, heaters, etc. by installing 


ATLAS 


Temperature Regulators 


Above, for instance, we show ATLAS 
Type 650 which comes in sizes 4” to 24”. 
Easy to install and adjust. Both bulb and 
control valve will operate in vertical or 
horizontal position. Equipped with seam- 
less metal bellows. Suitable for use with 
low or high pressure steam. 


Should you want data on other ATLAS 
Temperature Regulators write for Bulletin 
7A for complete information. Remember, 
we make regulating valves for every service. 


ATLAS. VALVE COMPANY’ 


REGULATING VALVES FOR EVERY SE RVICL- } 
289 South St. Newark 5, N. J 
Representatives in Principal Cities 
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resent fire-protection group. (3) J H Hunt, 
director of devices section of General 
Motors Corp, will represent Society of 
Automotive Engineers. (4) J H McElhin- 
ney, vice-president of Wheeling Steel Corp, 
will represent American Iron & Steel In- 
stitute. (5) R Oakley Kennedy, recently 
retired vice-president of Cluett, Peabody, 
will become one of three directors repre- 
senting general consumer interests on 
board. 
Babcock & Wilcox Co, will 
American Society of Mechanical Engineers. 


American Institute of Electrical Engi- 
neers nominated following candidates for 


president: Blake D Hull, chief engineer, 
Southwestern Bell Telephone Co, 
Louis, Mo. For vice-presidents: G W Bower, 
Public Service Electric & Gas Co, Newark, 
N. J., in Middle Eastern district; J] H 
Berry, manager, Norfolk district, electric 
dept, Virginia Electric & Power Co, Nor- 
folk, Va., in Southern district; I M Elle- 
stad, transmission engineer, chief engi- 
neer’s dept, Northwestern Bell Telephone 
Co, Omaha, Neb., in North Central dis- 
trict; D I Cone, transmission and protec- 
tion engineer, Pacific Telephone & Tele- 
graph Co, San Francisco, Calif., in Pacific 
district; D G Geiger, transmission engi- 
neer, general engineering dept, Bell Tele- 
phone Co of Canada, Ltd, Toronto, Ont., 
in Canadian district. 


Also, AIEE nominated following: For di- 
rectors: W L Everitt, head of electrical 
engrg dept, University of Ill., Urbana, IIl.; 
A C Monteith, manager, headquarters 
engrg depts and director of education, 
Westinghouse Electric Corp, E Pittsburgh, 
Pa.; E B Robertson, president, Plastics 
Mfg Co, Dallas, Tex. For treasurer: W I 
Slichter, professor emeritus of electrical 
engrg, Columbia University, New York 
City. Candidates will be voted upon at 
election this spring. 


George N Sieger, president of S-M-S Corp, 
Detroit, Mich., was elected president of 
Resistance Welder Manufacturers As- 
sociation. T S Long, vice-president and 
general manager of Taylor-Winfield Corp, 
Warren Ohio, was elected vice-president. 
Preston M Hall has accepted position of 
technical executive. Hall, whose head- 
quarters will be the association’s office at 
505 Arch St, Philadelphia, expects to spend 
considerable time in the field, cooperating 
with technical schools, engineering depts 
of universities, technical societies and in- 
dustrial users. In addition, he will be 
available for consultation on production 
problems of metal fabricators. 


Midwest Stoker Association re-elected 
following officers: President: Joseph G 
Beard, assistant manager, stoker div, Illi- 
nois Iron & Bolt Co. Vice-president: F J 
Moran, sales manager, C E Sundberg Co. 
Secretary-treasurer: E W Jones, office man- 
ager, Chicago branch, Iron Fireman Mfg 
Co. Above officers were also re-elected to 
association’s board of directors. In addi- 
tion, following members were elected to 
board: J J Hayes, manager, Auburn Stoker 
Co, and L W Walquist, Chicago Furnace 


Supply Co. 


(6) Auguste G Pratt, president of | 
represent 


offices becoming vacant Aug. 1, 1947: For 


St. | 


Plan with 
Peerless! 


Peerless Centrifugal Pumps 


(formerly Dayton-Dowd ) 


Meet extensive, continuous-duty 
pumping requirements in all In- 


dustries and Municipalities desiring ad- 
vanced pump design, reduced operating cost 
and high pump efficiency. 


Type DS CENTRIFUGAL PUMPS 
For Chemical, Cil, Food Processing, etc. 
Capacities: Up to 600 G. P. M. Heads to 230ft. 


Type XT TU RBINE (Vane) PUMPS 
For Butane-Propane, Generaland Process Work. 
Capacities: Up to 150 G. P. M. For high heads. 


Type A CENTRIFUGAL PUMPS 
For General Services-Maximum efficiencies. 
Capacities: Up to 60,000 G.P.M. Sizes: 2” to 42”. 


Type B BOILER FEED PUMPS 
For High Pressuresin Refinery, Pipe Line and 
Boiler Feed Services. Pressures up to 7001 bs. 


Type AF FIRE PUMPS 
(formerly Dayton-Dowd ) 
Underwriters Approved. Capacities 500 to 2000 
G. P.M. One of a ss of Peerless Fire Pumps. 


PEERLEss Pump Division manufactures an 
extensive line of high quality centrifugal 
pumps for usual or unusual pumping appli- 
cations. The Peerless staff of highly trained 
engineers or field representatives will gladly 
assist you in prescribing the proper pump 
for your specific application. If you are con- 
sidering a pump installation demanding 
long range, wore Ng free service, then Plan 
ith Peerless—It will pay! 


PEERLESS PUMP DIVISION 
FOOD MACHINERY CORPORATION 
Factories; 301 W. Ave. 26, Los Angeles 31, California; 
Quincy, Ill.; Canton 6, Ohio — District Offices: Canton 2, 
Ohio; Ardmore, Pa.; -; Decatur, Georgia; Dallas, Texas 


in Principal Cities 
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Top photograph shows 
the molding of a large 
Chevron ring. Photo 
at left shows a few of 
the thousands of molds 
of various sizes. Below 
is photoof Chevron pack- 
ing which shows unique 
hinge-like construction. 


60th Anniversary 
1887 — 1947 


Res specially prepared quality 
controlled Garlock materials ex- 


perienced craftsmen mold Garlock 
Chevron, the automatic packing with 
the exclusive hinge-like construction. 

The greater the pressure the tighter 
it packs; as pressure decreases the 
packing contracts. Friction on the rod 
and on the packing itself is thereby 
reduced to a minimum. 

Specify GARLOCK 430 Chevron for 
hydraulic service; 431 for oils at low 
temperatures; 530 for steam, air or 
gas; 531 for hot oils. 


The Garlock Packing Company, Palmyra, New York 
In Canada:The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


i> 
PACKING 
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EXTRA SERVICE 


“STANDCO" 


PILLOW BLOCKS 


There’s Extra Value in these rugged, 
well-designed Standco Pillow Blocks 
with their life-long, trouble-free serv- 
ice. 


They, are fully able to “take it,” and 
have babbitted, accurately broached 


bearing surfaces, with faces ma- 
chined to a "T”. Easy to clean, easy 
to lubricate. 


Write for Bulletin. 


“Unbrako"’ and ‘‘Hallowell"’ 


Over 44 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 577 


Boston Chicago Detroit Indianapolis 
St. Louls ¢ San Francisco 


Products 
ere sold entirely through distributors 


MEMO: WI/RE OR WRITE 


LOVE SOY Coupling Ce 


IDEAL 
Verisbie 


Sp eed 


IDEAL 


"Select-O-Speed" Variable Speed 


TRANSMISSION 


Easily installed in line drive of old 


or new equipment. Correct speed 
by move of lever, for every condition. 
Speeds up or slows down instantly. 
Protects material, maintains precis- 
ion, betters product. Infinite varia- 
bility over wide range. Low cost. 
Used in thousands of plants. 


Send for IDEAL Catalog 


Also shows Variable Pulleys, Drive 
Sheaves, V-Belts, standard and wide, 
justable Motor Bases, etc. 


Mfd. by 
LOVEJOY FLEXIBLE COUPLING CO. 


Also Mfrs. of Lovejoy L-R Couplings 
5070 W. Lake St., 


Chicago 44, Ill. 


7 Reasons 


REQUIRE 


valve. 


float. 

3) Unaffected by re-evaporation 
sate. 

4) Non-wire drawing. 

5) Rugged, to withstand unavoid 


son also furnishes: expansion traps 


traps for pressures to 25 Ibs. 


204 (293c) 


Nicholson Traps 


) Leak-proofed by positive fluid seal over 
2) Not dependent on buoyancy or weight of 


6) Not easily affected by dirt, pulsation, etc. 
7) Of stainless steel where it counts. 
A TRAP FOR EVERY PURPOSE 


In addition to a complete line of weight and piston- 
operated traps for steam, air and gasoline, Nichol- 


to 225 industrial thermostatic traps 
or pressures to 225 lbs.; and thermostatic radiator 
Let us send you... 


CATALOG 444 or SEE SWEET'S 
W. H. NICHOLSON & CO. 


125 OREGON ST. WILKES-BARRE, PA. 


Why 


MAINTENANCE 


of conden- 


able abuse. 


for steam 


Top and bottom traps shown 
are weight-operated; middle 
owe Pressures to 


OBITUARIES 


Lewis S McCreary, 74, former president 
of Boston Pipe & Fitting Co, died at Bel- 
mont, Mass., on Feb 13. 


William T Conlon, 51 who helped develop 
the LST Navy landing ship, died March 10 
at his home in South Orange, N. J. Mr 
Conlon, who was an engineer for several 
corporations, served during the war ~ 
assistant to president of Dravo Corp. 


“Tent of 
...ass., died 


Henry V Nickerson, 67, vice-; 
Ashton Valve Co, Cambridge, 
suddenly on Feb. 14. 


Frederick Fowler Lucas, 64, for many 
years an auditor on staff of Walworth Mfg 
Co, Boston, Mass., died at Watertown, 
Mass., on Feb 13. 


J W Heaney, one of the original four 
founders of Enterprise Engine & Foundry 
Co, of San Francisco, passed away Feb 7 
after a short illness. He retired in 1942. 


Charles W Eastwood, executive vice- 
president and treasurer of U. S. Gutta 
Percha Paint Co, Providence, R. I., died 
on Feb. 5. 


James H Gallaway, district manager, 
heavy machinery div, Nordberg Mfg Co, 
died Feb 24. His headquarters were 
Kansas City, Mo. 


Hans Frederick Jorgensen, 83, chief 
mechanic of the Boston Navy Yard for 
30 years prior to his retirement, and a 
pioneer in application of diesel-engine 
power to war vessels, died at Melrose, 
Mass., on Feb 23. 


Eric C Gyllensvard, export and N. Y. 
office manager of Farrel-Birmingham Co, 
was killed on Feb 17 when struck by 
lightning in Sao Paulo, Brazil, while on a 
business trip. 


Boiler Code Committee has made ar- 
rangements to hold two public hearings in 
the Southwest on the proposed revision of 
Section VIII of the ASME Boiler Construc- 
tion Code (Unfired Pressure Vessel Code). 
First of these hearings will be held in 
Houston, Tex., at the Rice Hotel, on May 
lst at 8:00 pm and May 2nd at 9:30 am. 
Second hearing will be held in Los Angeles, 
Calif., at Biltmore Hotel, on May 7th at 
9:30 am. Purpose of these hearings is to 
give allgthose interested in the Code, such 
as pressure vessel manufacturers, users and 
state enforcement authorities, an oppor- 
tunity to express verbally their comments 
on the proposed revision. Boiler Code 
Committee will also hold its May meeting 
at Biltmore in Los Angeles on May 9th. 
For those interested in reviewing the 
proposed revision, copies are obtainable 
from American Society of Mechanical Engi- 
neers, 29 West 39th St, New York 18, 
N. Y., at $1 per copy. All are invited to 
submit their comments in writing to Sec- 
retary of Boiler Code Committee, whether 
or not they are able to attend one of these 
hearings. 
Charles S Redding, president of Leeds & 
Northrup Co, received the honorary de- 
gree of Doctor of Science at midwinter 
commencement exercises of University of 
Pennsylvania on Feb 15. 
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Bring Your Equip- 
ment "ibrary Up To 
Date With This 
Convenient Service 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


4 LOW-PRESSURE EVAPORATORS 
—Condenser Service & Engrg Co, 829 
Newark Ave, Elizabeth, N. J. 12-page 
bulietin discusses kinds of evaporator 
plants and advantages of low-pressure 
submerged tube evaporators. Conseco sin- 
‘le-effect evaporators and multiple-effect 
vaporators are described. 


2 BLAST COILS — D J Murray Mig 

Co, Wausau, Wis. Catalog contains a 
detailed description of the one-piece high- 
test cast-iron construction of the “tin” 
heating sections, a feature of Grid blast 
coils. Listed are classifications of indus- 
tries that are now using Grid blast coils. 


3 UNIT HEATER — L J Wing Mfg Co, 

154 W 14th St, New York 11, N. Y. 
Single page announces the new Wing tur- 
bine revolving unit heater. In this heater 
the fan is driven by a compact all-steel 
steam turbine. 


BOILERS AND AUXILIARIES 


4 COAL PULVERIZER — Blaw-Knox 

Div, Blaw-Knox Co, Pittsburgh, Pa. 
4-page bulletin No. 2074 presents the new 
Blaw-Knox fvel pulverizer. This pulverizer 
uses steam as activating medium to pro- 
duce coal so fine that it can be burned 
with a short flame close to burner, thus 
permitting use of fireboxes that previously 
burned only raw coal. 


5 POWER BOILERS — Titusville Iron 

Works Co, Titusville, Pa. 8-page bul- 
letin No. B-3075 describes Titusville oil- 
or gas-fired, stoker-fired and hand-fi 
Scotch power boilers, with detailed dia- 
grams of each design and specification 
tables covering all capacities. 


fy BOILER REFRACTORIES — Geo P 

Reintjes, 2517 Jefferson St, Kansas 
City, Mo. 32-page bulletin points out the 
need for Reintjes suspended walls. Typical 
installations are shown. Photograph and 
diagrams are included. 


POWER-PLANT LAYOUT — Schutte 

& Koerting Co, 12th & Thompson St, 
Philadelphia 22, Pa. Many uses for Schutte 
& Koerting products, such as heat-transfer 
equipment, syphons, eductors, valves, rota- 
meters, are pictured, diagrammatically, in 
the layout. The layout is printed in colar, 
each color representing steam, water, air, 
lubrication oil, condensate, etc, used in 
power-plant equipment. 


CONTROLS, MECHANICAL 


7 AUTOMATIC CONTROLS — General 

Controls Co, 801 Allen Ave, Glendale, 
Calif. 52-page catalog pictorially illus- 
trates complete line of automatic pressure, 
temperature and flow controls for gas, oil, 
air, water, steam, refrigerants, etc. 


5 TEMPERATURE CONTROL SYS- 

TEMS — Wheelco Instruments Co, 
847-W Harrison St, Chicago 7, Ill. 20-page 
education bulletin No. 5 contains pony 
tables and diagrams explaining measure- 
ment and automatic control. Selection of 
broper control system is covered. 
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10 TEMPERATURE 
AND CONTBOLLERS — Leslie Co, 
50 Delafield Ave, Lyndhurst, N. J. 24- 


BEGULATOERS 


page booklet, entitled “En 
erating and Maintenance Data on Tem- 
perature Regulators and _ Controllers,” 
covers the subject thoroughly. Sizing and 
capacity tables guide sel on of proper 
regulator or eontroller. 


11 WATER TEMPERATURE CON- 
TROL — Powers Regulator Co, 2720 
Greenview Ave, Chicago 14, Ill. Catalog 
No. 3035 contains complete line of re 
lators and thermostatic water-mixing 
valves for water temperature control. 


neering, Op- 


ELECTRICAL EQUIPMENT 


12 FABRICATED-STEEL MOTOR — 
Electric Power Dept, Elliott Co, Ridg- 
way, Pa. 4-page bulletin No. L-12 describes 


the new Elliott Fabri-Steel motor. Con-’ 


struction features are given. 


13 MOTORS FOR PUMP DRIVE — - 


Apparatus General Electric 
Co, Schenectady, N. 8-page bulletin No. 
GEA-4645 presents the new Tri-Clad ‘ver- 
tical induction motors for pump drive. 


14 FLUORESCENT LAMPS — Lamp 
Div, Westinghouse Electric Corp, 
Bloomfield, N. J. 22-page booklet is a 
practical guide to Westinghouse fluores- 
cent lamps and equipment. Photographs, 
diagrams, charts and tables on lamps and 
auxiliary equipment are included. 


4c. Postage Will Be Paid By — 
POWER 


330 West 42nd Street 
New York 18, N. Y. 


4c. Postage Will Be Paid By — 
POWER 
330 West 42nd Street 
New Yerk 18, N. Y. 


15 RENEWABLE FUSES—Trico Fuse 


Mfg Co, 2948 N. 5th St, 


Milwaukee 


12 Wis. 24-page folder No. 206-A, entitled 
“The Inside Story of Trico Renewable 

8,” shows value of “powder- 
principle in renewable fuse design. 


16 STORAGE BATTERIES — Electric 
Storage Battery Co, 19th St & Alle- 


gheny Ave, 


Philadelphia, 


Pa. 62-page 


booklet portrays vital part Exide played 


in Worl 


colored pietures of war scenes. 


17 INDUCTION MOTORS — Electric 
Machinery Mfg Co, Minneapolis 13, 
Minn. 4-page folder No. 188 shows cuta- 
way views and details of construction of 
new E-M heavy-duty squirrel-cage induc- 
tion motors in ratings from 100 to 1 
hp, 1800 rpm and lower. 


MAINTENANCE AND 
SAFETY EQUIPMENT 


18 TUBE EXPANDERS — Richard 
Dudgeon, Inc, 24 Columbia St, New 


York 2, N. 


Y. 


8-page booklet 


War II. Booklet contains many 


describes 


Dudgeon tube expanders. Photos of models 
and tables of sizes are given. 


1 OIL FILTERS — Briggs Filtration 
Co, Bethesda 14, Md. Booklet on 


cusses’ Models SV2, D-DF-JD 


D and 


oil filters. Capacities and sizes are in- 
[el photographs and 


cluded. 


diagrams ~ the 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


FIRST CLASS 
PERMIT Ne. 64 


(8ec.510,P.L.2B.) 
MEW YORE,N.Y. 


FIRST CLASS 
PERMIT Neo. 64 


(Sec.510,P.L.&2.) 
MEW YORK.¥.Y. 


20 LINERS — Condenser Serv- 
& Engrg Co, 95 River St, Ho- 
N. J. 8-page bulletin presents 


Flowrites, which are metal inserts or 
— strips for inlet ends of condenser 


2 FILTER REFILLS — Bri — 

tion Co, Bethesda 14, Md. 4-page 
booklet gives service instructions on 
Briggs standard refills. Booklet tells how 
to change these refills. 


MAINTENANCE MATERIALS 


22 INSULATING VARNISHES — 

Resin and Insulation Materials Div, 
Chemical Dept, General Electric Co, Pitts- 
field, Mass. 40-page booklet contains com- 
plete technical and application data on 
GE insulating varnishes. 


23 PACKING RINGS — Asbestos Tex- 
tile & Packing Div, eee 
hattan, Inc, Pa. 4 
No. A-909 describes Vee-Flex packing 
rings and their many advantages. 


24 RUST PREVENTIVE — Rust- 
Oleum Corp, Evanston, Ill. 34-page 
bulletin No. 246 covers rust-preventive 
coatings in different colors. Instructions 
for use, ao and recommendations 
are inclu 


95 SOOT REMOVERS — O’Brien In- 

dustries, 101 City Ave, Sena. 
Pa. 4-page folder, entitled “What Do You 
Know About Soot Removers ” describes 
ingredients commonly used in soot re- 
movers, their function and relative effec- 
tiveness. 


26 SILICONE PRODUCTS — Dow 
Corning Corp, Midland, Mich. 12- 
page booklet No. BP-20M-147, third edi- 
tion, lists silicone products now available 
and contains many charts and graphs. 


MATERIALS HANDLING 


27 RUBBER PRODUCTS — B F Good- 

rich Co, Akron, Ohio. 28-page book- 
let, entitled “Typical Examples of Devel- 
opment in Rubber and ,Koroseal,” repro- 
duces 26 of the company’s case history ad- 
vertisements during recent months which 
stress part played by research and devel- 
opment in solving problems for customers. 
Rubber V-belts and hose are included. 


2 ELEVATORS — Otis 

Co, 260 11th Ave, New York 
1, N. Y. Single sheet B-608(8-46) gives a 
ey ‘installation of an Otis passenger 
elevator and sheet B-599(9-46) covers Otis 
elevator car doors. Six folders describe 
elevator car designs 163, 164, 165, 166, 
167 and 168. Drawings of each design 
are included. 


ELEVATOR TRACTION — Otis 

Elevator Co, 260 11th Ave, New York 
1, N. ¥. Sheet B-542(8-46) discusses Otis 
eared traction machine that is arranged 
or unit multi-voltage control. Special fea- 
tures are given. 


30 ESCALATORS — Otis Elevator Co, 
260 llth Ave, New York 1, N. Y. 20- 
page booklet presents, in nontechnical 

nguage, facts about Otis escalators that 
are of particular importance to owners. 
History, location, maintenance and safety 
of escalators are covered. 


MECHANICAL TRANSMISSION 


3 SPEED SELECTOR — Industrial 
Products Div, B F Goodrich Co, 
Akron, Ohio. 4-page booklet describes new 
variable-V planeta Features and ap- 
lications are included. Tables give rat- 
principal dimensions of different 


32 BELT IDLERS — Harry M Perry, 
737 N Spring St, Los Angeles 12, 
Calif. Sheet No. 45-3M discusses applica- 
tions of V-belt idlers. Photos and dia- 
grams are given. 


33 HYDRAULIC COUPLINGS — Hy- 
draulic Coupling Div, American 
Blower Corp. Detroit 32, Mich. 4-page bul- 
letin No. 8019 covers Type VS, Class 6, 
adjustable-speed drive for’ 3600-rpmi 
boiler feed pumps. 

(Con tinued on page 206) 
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Remove Mill Scale 


THE CHEMICAL WAY! 


CHEMICAL CLEANING SERVICE PROTECTS NEW BOILERS! 


Many power engineers have found that the Dowell chemical 
method of removing mill scale from new boilers before the 
first firing results in more satisfactory boiler operation. 


Dowell engineers fill the new boiler with specially selected 
liquid solvents designed to dissolve the mill scale. Unless 
removed, mill scale may retard heat transfer, slough off 
particles which abrade the system during operation, and act 
as a base for further corrosion. Dowell brings all necessary 
chemicals to the job in truck-mounted tanks and furnishes 
pumps, mixers, heaters and control equipment. 


The chemical removal of mill scale after equipment erection 
can eliminate much of the extra care required in the handling 
of previously sand-blasted or pickled tubes. It may also 
substitute satisfactorily for the grease-removing alkaline 
pre-boil. Call or write Dowell for an estimate of the cost of 
Chemical Scale Removal Service for your heat exchange 
equipment. 


DOWELL INCORPORATED ¢ TULSA 3, OKLAHOMA 


New York, Philadelphia, Boston, Baltimore, Pittsburgh, Buffalo, Cleveland, 

Cincinnati, Detroit, Chicago, St. Louis, Kansas City, Wichita, Oklahoma City, 

Houston, Fort Worth, Shreveport, Mt. Pleasant, Michigan; Salem, Ill.; Borger, 

Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La.; Long Beach, Casper: 
Dowell Associate—International Cementers, Inc. 


Dowell’s industrial engineers are selected for experience and ability—trained 
in the field and in the laboratory. Dowell’s field equipment is scientifically 
designed to control, step-by-step, the complete scale removal process. Solvents 
are chosen and mixed to fit each individual job. 


FREE SHOWING! New 18-minute sound slide film 
illustrating the possibilities of Dowell Chemical 
Scale Removal Service. To arrange a special 
showing call or write Dowell. 


\ A 5 
| \ 
| 2 pull 
x | j 
Lome) 
“a 


PPP PDP PDD DD DD DDD 


LEARN THE SECRET OF 
BIG EARNINGS IN 


COMBUSTION 
ENGINEERING 


There are plenty of big jobs today 
in Combustion Engineering. Such 
jobs have always been big pay jobs 
—and today they are better than 
ever. High fuel and equipment 
costs means a greater demand for 
combustion trained men than ever 
before. 

Do you want such a job? You can 
have it—if you will train for it. 
And that is easy to do. Just a little 
of your spare time is required for 
the simple, easy-reading, practical 
Hays Home Study Course in Fuel 
and Combustion engineering. 

For 28 years 


New Bulletins 
(Continued from page 204b) 


3 4 TRANSMISSION BELTING — Hew- 

itt Rubber Div, Hewitt-Robins, Inc, 
240 Kensington Ave, Buffalo 5, N. Y. 4- 
page folder outlines specifications and con- 
struction features of Monarch-brand 
transmission belting. 


35 COUPLINGS — Falk Corp, Mil- 
waukee 8, Wis. 32-page bulletin No. 
4100 helps in selection of the right 
coupling for the job. In addition to giving 
detailed illustrations and descriptions of 
Falk Type F Steelflex couplings, selection 
tables are provided for motor and turbine 
applications, 


BALL BEARINGS — Dodge Mfg 

Corp, Mishawaka, Ind. Bulletin No. 
A-120 describes new line of SC ball bear- 
ings. Bulletin gives pertinent engineering 
information on pillow blocks, hanger bear- 
ings, flanged units, take-up units, cylin- 
drical units, as well as steel-frame ball- 
bearing take-ups. 


METERS AND INSTRUMENTS, 
MECHANICAL 


37 CHRONOMETRIC TACHOMETERS 
—Herman H Sticht Co, 27 Park PI, 
New York 7, N. Y. 4-page bulletin No. 
735 presents Jaquet speed indicators, im- 
ported from Switzerland. 


All literature designated with 

a star O®) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 
* F ROTAMETER — Dept 6G-A, Fischer 
Porter Co, Hatboro, Pa. 12-page 
bulletin gives a ‘complete set of dimen- 
sions covering every available combina- 
tion of Series 700 Flowrator instrument. 


Various indicating Flowrator instruments, 
along with panel mounting arrangements, 
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ROVE XZIT 
in your own boiler! 
XZIT saves fuel 
by removing soot and firescale 
from all surfaces of the boiler 
—the tubes, uptakes & stack. 
Stack temperatures, 
before and after using XZIT, 
definitely show that 
heat transfer is improved 
and less heat is lost 
up the stack. 
XZIT fed into the flame 
does the work 


while the boiler operates. 


we have spe- 
cialized exclu- 
sively in such 
training. To- 


Used regularly, XZIT 


alarm attachments, electrical transmitters, 
pneumatic transmitters and recorder-con- 
troller accessories. are included. This book- 


let is available for limited distribution to keeps boilers free of soot 


© International day, Hays 


engineers who design piping layouts util- 
izing flowmeter installations. 


Harvester Co. trained men : 

Armour & Co. are more in 38 MATERIAL-LEVEL _ INDICATOR and firescale. 
demend thee — Fuller Co, Fuller Bldg, Catasau- 

Scar ing Co. qua, Pa. 8-page bulletin No. 1-3, entitled 


ever. Now is 
the time to do 
Co. what hun- 


dreds of others 


rite for Free Book Now! 
Don't Delay! Mail Coupon Today! 


You can’t ~~ by getting the facts. We'll 
send our Opportunities for the 
without obligation 
or expense to you. Learn how every 
lesson is administered by trained prac- 
tical staff men who give the utmost 
in help and guidance. Get complete out- 
line of course. Learn how to become a 
key man in Combustion. Send in the 
coupon now! 


Hays Institute of Combustion 


430 N. Michigan Ave., Chicago 11, Ill. 
Dept. 14 


Our 28th Consecutive Year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, Til. 

Please send me your Free Book ‘ ‘Op- 
portunities for the Combustion Expert’’ 
—No obligation. 
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“Fuller Material-Level Indicator for Stor- 
age Bins and_ Silos,” illustrates and 
describes latest design. 


outstanding features of Walworth stand- 
ard iron-body wedge gate valves. 


STEAM TRAPS — Hoffman Spe- 
cialty Co, 1001 York St, Indianapolis 
7, Ind. Catalog No. BT-946 discusses 
Hoffman Series 600 inverted bucket traps 
for steam service. Construction and oper- 
ation of these traps are described. 


41 TUBE FITTINGS — Imperial Brass 
Mfg Co, 1200 W Harrison St, Chi- 
cago 7, Ill. Catalog No. 350 describes over 
1100 sizes, types and styles of tube fittings, 
hose fittings, brass pipe fittings and shut- 
off valves. 


4 PRESSURE-REDUCING VALVES 

— A W Cash Valve Mfg Corp, 666 
E Wabash Ave, Decatur, Ill. 4-page bul- 
letin No. 199 discusses Cash-Acme small- 
volume pressure-reducing and regulating 
valves, designed for installations where 
space limitations are an important factor. 


43 EXTRA-HEAVY VALVES — 
Golden-Anderson Valve Specialty Co, 


tude valves, integral pilot cold-water float 
valves, etc. 


Try XZIT immediately— 


stocks are available 


Edison Co. have done who 
State of Iilinols hold  substan- PIPING, FITTINGS, in 
Cities Service” | tial positions VALVES AND SPECIALTIES in all principal cities. 
oat an ae of responsibil- WEDGE GATE VALVES — Wal- 
s Mi toda worth Co, 60 E 42nd St, New York 
y y- 17, N. Y. 4-page folder 5M-1-47-106 gives 


Address ......... 1705 Keenan Bidg, Pittsburgh 33, Pa. 4- | FIRESCALE & SOOT ERADICATOR 
page Dulletin includes water-pressure re- 
ducing valves, single-acting standard alti- | 5800 S. Hoover St., Los Angeles, Calif. 


158 14th St., Hoboken, New Jersey 
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SPECIAL SHOP FACILITIES — 


PIPE FABRICATION INSTITUTE 


1109 CLARK BUILDING PITTSBURGH, PA. 
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E Pl 
REQU 
u 
well trained and skilltul operators 
working continuous! on similar classi- _ 
fications of work yndet practically 
and snspection insure maintenance of ¥ 
accurate control of quality and 
yimensions= | 
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ADSCcCO 


Representatives 
in Following Cities 


ALABAMA 
Birmingham 
CALIFORNIA 


Los Angeles 
Chapm. 5-2693 


San Fran. Exbrook 4000 
COLORADO 

Denver Keystone 
Grand Junction 2242 
Pueblo 2085 
DIST. OF COLUMBIA 
Wash. Republic 6116 
GEORGIA 
Atlanta 
ILLINOIS 
Chicago 
INDIANA 
indianapolis Riley 1926 
10WA 

Cedar Rapids 3-2019 


Jackson 3696 


Central 3434 


Des Moines 4-3231 
KENTUCKY 

Louisville Shawnee 9026 
LOUISIANA 

New Orleans Ray. 7984 
MARYLAND 

Baltimore Plaza 7334 
MASSACHUSETTS 

Boston Hubbard 8352 

Greenfield 6763 
MICHIGAN 

Detroit Tyler 7-2750 

Kalamazoo 3-2567 
MINNESOTA 

Duluth Melrose 3394 

St. Paul Garfield 5811 
MISSISSIPPI 

Jackson 4-7689 


MISSOURI 
Kansas City Har. 1737 
St. Louls Forest 0400 
NEBRASKA 
Omaha Jackson 7636 
NEW YORK 
a ¥. Penna. 6-0277 
NORTH CAROLINA 
Charlotte 3-7726 
NORTH DAKOTA 
Fargo 42146 
NEW MEXICO 
Albuquerque 5584 
OHIO 
Cincinnati Univ. 9075 
Cleveland Prospect 4108 
Dayton Fulton 9114 
Middletown 2-6367 
OKLAHOMA 
Tulsa 
OREGON 
Portiand Atwater 3875 
PENNSYLVANIA 
Phila. Lombard 4900 
Pittsburgh Atla. 6083 
SOUTH CAROLINA 
Greenville 2538 
SOUTH DAKOTA 


4-2908 


Sioux Fails 
TENNESSEE 
Knoxville 3-9219 
TEXAS 
Dallas Central 1459 
El Paso Main 1787 
Houston Preston 514i 
UTAH 
St. Lake City 4-642! 
WASHINGTON 
Seattle Eliot 4425 
WISCONSIN 
— WYOMING 
Casper 1656 


ONTARIO, CANADA 
Toronto Rand. 3166 
QUEBEC, CANADA 
Montreal Lanc. 1823 
HAWAII 
Honolulu P.O. Box 2755 


: AMERICAN Di STRICT STEAM Co. 
NORTH TONAWANDA, N.Y. 


OF UP-TO-DATE STEAM LINE EQUIPMENT FORLOVER 65 YEARS 
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44 TUBE FITTINGS — Imperial Brass 
Mfg Co, 1200 W Harrison St, Chi- 
cago 7, Ill. 4-page bulletin No. 349 an- 
nounces new tube fittings. The new fit- 
tings have forged bodies, Dryseal pipe 
threads on all pie connections and qual- 
ity-controlled reads and seats. 


45 CENTRIFUGAL PUMPS — H K 
Porter Co, 1932 Oliver Bldg, Pitts- 
burgh 22, Pa. 8-page bulletin No. 300A 
presents Model Q close-coupled centrifugal 
pump, designed for general service th 
capacities from 10 to 1000 gpm. 


46 PUMP GOVERNORS — Leslie Co, 
50 Delafield Ave, Lyndhurst, N. J. 
16-page bulletin No. 463 gives engineering, 
operating and maintenance data on pump 
governors for control of reciprocating, 
turbine and motor-driven pumps. 


47 HIGH-PRESSURE PUMPS — Mil- 
ton Roy Co, 1300 E Mermaid Ave, 
Chestnut Hill, Philadelphia 18, Pa. 30- 
page catalog No. 146 outlines applications 
for which these pumps are recommended, 
automatic volume control, capacity selec- 
tion tables and tables of available mate- 
rials of construction. 


SCREW PUMPS — Pump Div, Sier- 

Bath Gear Co, North Bergen, N. J. 
20-page booklet gives applications, advan- 
tages, dimensions, sizes and specifications 
of Sier-Bath screw pumps. Install n 
and maintenance of Sier-Bath pumps are 
also covered. 


4 ROTARY PUMPS — H K Porter Co, 

1932 Oliver Bldg, Pittsburgh 22, Pa. 
12—page booklet No. QR-46-A introduces 
Streamflow Rotex pumps. They are rotary 
positive-displacement pumps for m ate 
viscosity, low viscosity and medium ,pres- 
sure. 


50 SUBMERSIBLE PUMP — Byron 
Jackson Co, Box 2017 Terminal An- 
nex, Los Angeles 54, Calif. 12-page bulle- 
tin No. 46-5000 presents Byron Jackson’s 
deepwell turbine pump and electric motor 
unit known as the “submersible pump.” 


5 BALANCED AXIAL - SURUST 

PUMPS — Sier-Bath Gear’& Pump 
Co, 9252 Hudson Blvd, North Bergen, 
N. J. 8-page bulletin No. G-1 describes 
Sier-Bath Gearex pumps for oils, solvents, 
varnishes, molasses and chemical solu- 
tions. Application and selection data are 
given. orsepower and dimension tables 
are included. 


52 SHALLOW-WELL PUMP—Belco In- 
dustrial Equipment Div,. Inc, Bogue 
Bldg, Paterson 3, N 4-page bulletin 
No. 6 discusses Belco hand-transfer shal- 
low-well pump. This pump handles oil, 
gasoline, kerosene, alcohol, water, turpen- 
tine, insecticides, etc. 


OTHER EQUI?MENT 


5 ELECTRONIC MOTOR CONTROL 

— Federal Electric Products Co, 50 
Paris St, Newark 5, N. J. 4-page folder 
L-11 gives advantages of a new electronic 
motor control. Two motor control models 
are described. 


54 ELECTRONIC MOTOR CONTROLS 
— Electron Equipment Corp, 917 
Meridian Ave, South Pasadena, Calif. 4- 
page bulletin No. 178 dovers operating fea- 
tures and applications.of Varitronic elec- 
tronic motor controls. 


55 DEAERATING HEATERS — Liquid 

Conditioning Corn. 114 E Price St, 
Linden, N. J. 4-page bulletin No. 2 out- 
lines applications and principles of opera- 
tion of deaerating heaters and vacuum 
deaerators, and explains special advan- 
tages of Liquon designs. 


GENERAL-PURPOSE TURBINES 

— Westinghouse Electric Corp, P O 
Box 868, Pittsburgh 30, Pa. Booklet No. 
B-3747 contains information necessary for 
proper maintenance of ‘general-purpose 
turbines. Booklet describes the steam tur- 
bine, explains how it operates and tells 
how it should be installed. 


57 VERTICAL FILTERS — Belco In- 

dustrial meet Div, Inc, Bogue 
Bldg, Paterson 3, N. J. 12-page bulletin 
No. 30 introduces Belco HP vertical filter 
for removal of iron, turbidity, dirt, oil 
and color from water. 
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Small, but powerful .. . like a jeep. 
That’s the Coppus Steam Turbine that 
you see around so many places powering 
pumps, blowers, fans, stokers and other 
equipment requiring a steady, sturdy 
source of small HP. 


The Coppus line of “Blue Ribbon” 
turbines runs from 150 HP down to 
fractional — there are six frame sizes, 
and prices are in proportion. You can 
match a Coppus turbine to the job, 
saving the money you might otherwise 
spend for a turbine that’s larger than 
necessary. 

You'll see Coppus “Blue Ribbon” 
Steam Turbines on many nationally- 


known types of equipment. Manu- 
facturers of that equipment know the 


quality that is represented by the Cop- 
pus “Blue Ribbon” — more than 85% 
of all orders since 1937 has been repeat 
business. 


Select the right size of Coppus turbine 
for any job that calls for “jeep duty” 
Like all Coppus “Blue Ribbon” prod- 
ucts (blowers, ventilators, gas burners, 
etc.), they are made to extremely close 
tolerances with accuracy controlled by 
Johansson size blanks. Before ship- 
ment, every turbine is dynamometer- 
tested. 


Write for Bulletin 135-10. Coppus 
Engineering Corp., 182 Park Avenue, 
Worcester 2, Mass. Sales offices in 
THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” products in SWEET’S. 


if | 
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CUT DOWN YOUR TEMPLETON RETURN 
STEAM TRAPS 


= For Pumping, Boiler Feeding, Draining, 
x Heating and Vacuum Lines. 
Pra axe Pumps Water at any temperature or 
pressure, 


Open float cannot burst. 

wy, (HF Valves and Seat Bronze or Stainless 
Steel. 


SAUERMAN 
POWER SCRAPERS 


At hundreds of power plants the Sauer- 
man Scraper System is lowering coal 
handling costs and increasing storage 
efficiency. 


A Sauerman Power Drag Scraper will 
store more coal on available space, build- 
ing an evenly layered pile that avoids 
segregation and insures maximum safety 
from combustion. 


Let us prove how you can maintain a Sizes 1 in. to 4 in. inlet and outlet. 
larger, safer stockpile and still spend less Capacity 2500 Ibs. to 60,000 Ibs. water 
for handling. discharge per hr. 


Wire or write Send us your problems 


SAUERMAN BROS. Inc. TEMPLETON BROS. 


169 Reservation Road 
562 S. Clinton St. Chicago, 7, Ill. HYDE PARK 36, MASS. 


INDUSTRIAL 


Anyone can brush, trowel or spray NoDrip on any clean, dry 
surface. Goes on like plaster, forms a seamless, protective 
coating which effectively stops condensation drip. 

NoDrip keeps equipment and floors safe and dry; prevents 
corrosion of metal and prolongs its life. 
Acid, alkali and brine resistant. Comes in |, 
5 and 55 gallon drums, ready for use. 

TRY NoDrip 


Apply NoDrip to a small area, compare the results 
with uncovered portions. 
Send for Free NoDrip Handbook 


J. W. MORTELL CO. 549 Burch St., Kankakee, Ill. 
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There me tivo things 
lo bear in mind atout 


Controls 


One The exclusive use of non-cor- 


ef eee 8 


rosive mercury switches. They have 


proven time and again that no other 


see eee 
. 


type of contact compares so favor- : 


ably from the standpoint of trouble- 
tree service or long years of contin- 
uous operation — without showing 
evidences of a breakdown. 


TFwe The simple, accurate and 
positive means of making necessary 


operating adjustments. No loss of 
time or annoying guesswork. 


Engineers readily concede the value 
of these qualifications, due to the 
relative functional responsibilities 


involved in automatic controls. 


Complete catalog sent upon request 


Fore 


For Heating, Air Conditioning, 
Refrigeration and 


Various Industrial Applications 


THE MERCOID CORPORATION 
4201 BELMONT AVENUE « CHICAGO, ILL. 
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ADJUSTABLE-SPEEDS 


From 


VxS is the simplest, most efficient and most 
economical means of providing “on the spot” 
adjustable-speeds for production and processing 
operations .. . and it’s all-electric. 


Besides an infinite range of stepless speed 
changes, V+*S offers unbelievably smooth accel- 
eration and deceleration—instantaneous starts 
and stops—and maintenance of proper tension 
for roll-fed materials. All V*S functions can be 
controlled manually or automatically, from near- 
by or remote stations. 


For unlimited flexibility of machine operation— 
with savings that quickly pay for the installation 
—investigate V*S today. Write for Bulletin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1068 Ivanhoe Road . Cleveland 10, Ohio 


Appleton, Wis. * Birmingham * Boston * Buffalo * Chicago * Cincinnati 

Denver * Detroit * Gary * Grand Rapids * Greenville * Houston * Kansas City 

Knoxville * Los Angeles * Milwaukee * Minneapolis * New Orleans * New York 

Philadelphia Pittsburgh Portland, Ore. Rockford St. Louis 

San Francisco * Seattle * Syracuse * Tampa Tulsa * Washington, D.C. 
Sao Paulo, Brazil 


SPEED INDICATOR 


TO A-c.|| POWER LINE 


SPEED CONTROL 
CONTROL UNIT 


Conveniently-packaged, space- 
saving V*S Drives available in 
Rotating or Electronic Systems 
or a combination of both. 


v 
| i > 
| 
| 
| 
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: \ ADJUSTABLE - SPEED 
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“Motor-Drive is More Than Power” 
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“GUNITE”’ 
Concrete 


Linings for 


STEEL BUNKERS - 
DUCTS HOPPERS - 
STACKS - 
UPTAKES - 

BREECHINGS - 


STEEL & PIPE ENCASEMENT - 


FIREPROOFING - 


GUNITE CONCRETE 


& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 


Dist. Branch Office: 228 N. LaSalle St., Chicago |, 
i, Branch Offices: St. Louis, New Orleans, Hous- 


ton, Dallas, Denver. 


THE FLEXIBLE 


PLASTIC ADHESIVE 


FOR POWER PLANT 
MAINTENANCE 


Plasgon forms a tight, perma- 
nent seal between any surfaces. 
It is powerful . . . flexible ... 
heat resistant. It will join together 
metals, wood, glass, fibres, and 
many other materials. Proof 
against oil, gasoline, 
steam and water. 
Plasgon is ideal to 
join tightly pipes, 
valves and fittings 
subject to high 
pressures. 

Let our laboratory 
help you with your 
adhesive problems. 


THE WILLIAMS-HAGER 


flanged SILENT CHECK VALVE 


with these EXCLUSIVE 
FEATURES 


e Rugged Design 

e@ Removable Disc and Seat 

e Renewable Disc and Seat 

e Non-Wear Conical Spring 

e Use in Any Position 

e@ Real Pump Protection 

e Silent in Operation 

e@ Insurance Against Damaging 
Water Hammer 

e Built of Material to Meet Re- 
quirements of Any Service 

e Built for all Pressures 


Rugged, simple and compact, it is 
easily-installed between flanges 
and can be readily removed for 
inspection. The Valve Seat and 
Disc are renewable and the valve 
can be reseated without special 
tools. The WILLIAMS-HAGER 
SILENT CHECK VALVE is built 
of carefully selected materials to 
very close tolerances. It is sub- 
jected to four inspections and very 
exacting tests before shipment. 


MERCHANDISE MART, CHICAGO, ILLINOIS. Largest Com- 
mercial Building in the World. Service: Fire Pump, Air 
Conditioning, Chilled Water. 


Write for new bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves... Water Gauges ... Gauge Cocks .. . Steam Traps 
Pump Governors ... Feed Water Regulators ... Water Columns 


2055 PENNSYLVANIA AVENUE - PITTSBURGH (12), PA. 


Write today for 
desired information 
and sample. Samuel 
Cabot, Inc., 1606 
Oliver Bldg., Boston 
9, Mass. 
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GET INCREASED EFFICIENCY 
OF STEAM GENERATION 


¢ GET A REDUCTION IN YOUR 
FUEL COSTS 


¢ STOP WET STEAM FOAMING 
AND PRIMING 


¢ GET SAVINGS IN OPERATION 
AND MAINTENANCE 


MULTOMETER 
SYSTEM 


CONTINUOUS 
BOILER BLOW-OFF 


WRITE: To learn in detail about the MULTO- 
METER SYSTEM and how it gives you easy, 
accurate regulation of boiler blow-off. A com- 
plete survey of your operation, including analyses. 
of feed water and boiler water, are available 
without cost or obligation. This will show just what 
the MULTOMETER will do in your plant. 


Every MULTOMETER is guaranteed for 10 years. 


P. E. MADDEN & COMPANY 


352 W. WALTON ST. CHICAGO 10, ILL. 
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@ G-1-5 hydraulic motor operated 
valves with sufficient damper power to 
operate all types of louvers or secondary 
air doors. Opens 8 to 10 seconds; closes 
2 to 3 seconds. Two-wire, current-fail- 
ure, low or line voltages, all frequencies. 
5 pound maximum gas pressure, 4” to 
6” 1.P.S. All parts of this powerful 
motor valve are sealed in oil for life, 
thus insuring a lifetime of efficient 
trouble-free service. 

For natural, manufactured and liquefied 
petroleum gases; coke gas, and other 
extremely gummy gases; for heating 
furnaces, unit heaters, hot water and 
steam boilers; heat treating furnaces, 
kilns, core ovens, driers and other indus- 
trial applications. 

For complete specifications on auto- 
matic pressure, temperature and flow 
controls, request our new Catalog 52C. 
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AL ONTRO | 
600 ALLE: GLENDALE 4, CALIF. 
FACTORY BRANCHES: PHILADELPHIA ATLANTA BOSTON CHICAGO « DALLAS. 
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Temperatures Pattern Efficiency 
| 
SUPERHEATER 
< GAS TEMP 
ECONOMIZER 
i} 
TO BURNER \ GAS TEMP LEAVING 
8 
Typical Temperature Pattern 
Air/Gas 
= 


Chart Records Show How 


to Increase Efficiency 


aa AA Acne overall efficiency in a steam generating unit follows a definite pattern of 
% temperatures maintained under varying conditions. 


Virtually every boiler is designed to deliver steam at a given temperature at a given load 
and for a given fuel. Practically every steam generating unit is operated under variable 
load conditions, many for wide range of capacity and variable fuel quality. 


Without a continuous record of the important temperatures within the unit the engineer 
is operating in the dark . . . inefficient operation is revealed in high steam costs. 


Brown Recording Thermometers will supply the pattern for maximum efficiency with 
continuous records of air/gas temperatures from air intake to the stack. 


The advanced design of these instruments provides a degree of accuracy and utility never 
before offeréd in a thermometer. The special heat treating and stress relieving of the spiral 
actuating elements alone is an achievement in manufacturing that means better per- 
formance to you. 


Brown Thermometers quickly pay for themselves in lower steam costs and render accurate 
service for years and years. Your local Brown Engineer will be glad to discuss with you the 
selection of instruments to establish a new pattern of efficiency in your plant. 


Send for your copy of Catalog 6708 describing Brown Recording Thermometers. THE 
BROWN INSTRUMENT COMPANY, a division of Minneapolis-Honeywell Regulator Company, 
4490 Wayne Avenue, Philadelphia 44, Pa. Offices in all principal cities. 


TORONTO, CANADA LONDON, ENGLAND Write for 
SIOCKHOLM, SWEDEN BRUSSELS, BELGIUM AMSTERDAM, HOLLAND Catalog 6708 


THERMOMETERS 
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Ig “rp Ohio. 


New 100,000 kw. steam tur- 
bine recently installed at the 


* Tidd Plant of the Ohio 


Power Company, Brilliant, 


100,000 kw. 


ANOTHER BIG TURBINE gets the safe, sure, 


long lasting protection of Gulfcrest, the world’s 


finest turbine oil! 


Another case, too, where outstanding perform- 


ance in other turbines operated by the same utility 
led to the selection of Gulfcrest Oil for the 


new unit! 


Extra refining makes the difference! After the 


carefully selected crude oil used in Gulfcrest goes 
through the major refining methods, it is then 
superrefined by the Alchlor Process. 


More than 15 per cent of the oil is discarded by 
the Alchlor Process—this 15 per cent contains 
the hydrocarbons most apt to oxidize and form 
sludge, emulsifiers, and harmful acids. 
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That’s why Gulfcrest is incomparably pure— 
why it gives outstanding performance, and lasts 


indefinitely. Send the coupon below for a booklet 


which gives you the complete facts on this 


superior oil. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston * New York + Philadelphia + Pittsburgh - Atlanta 
New Orleans + Houston - 


Louisville - Toledo 


LUBRICATION 
Gulf Oil Corporation Gulf Refining Company P 
3800 Gulf Building, Pittsburgh 30, Pa. 


Please send me, without obligation, a copy of your booklet “‘Gulfcrest 
| Oil for Steam Turbine Lubrication.” 
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Twenty years ago, taking curves smoothly— 
without loss of cleaning efficiency—was a real 
task for a tube cleaner, Ponderous knocker and 
cutter heads slowed down the motors—some- 
times caused them to stall. 


Today, negotiating the short radius curves in 
marine and power plant tubing presents no 
problem. Up-to-date Wilson ECT Series Air 
Motors in combination with patented Wilson 
Expanding Brushes make short work of remov- 
ing any deposit in boilers operated under mod- 
ern methods, 


Through the years Wilson engineers have 
kept pace with improvements in boiler design. 
In developing the ECT Motor, they solved the 
problem of sacrificing power for small diameter 
by combining small size with even greater 
power! 


Size-for-size this compact, powerful motor 
often develops up to 40% more power while 
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ed 


“taking the curves” . . . cleaning tubes faster, 
more thoroughly, and more economically as it 
goes! 

The six-bladed, light-bladed construction of 
the ECT Series Air Motor provides higher 
torque, a smoother flow of power, at any speed 

. 12 powerful impulses per revolution. Its 
automatic valving of operating air means less 
air consumption . . . a minimum of back pres- 
sure. And this motor is easy to start, hard to stall 
because six blades eliminate the dead center! 


You'll find that faster tube cleaning—made 
possible by the extra power in the Wilson ECT 
Series Air Motor—means less downtime—lower 
production costs for you. Write today for addi- 
tional information and the name of your near- 
est Wilson representative. Please address De- 
partment M 


THOMAS C. WILSON, INC. 
21-11 44th Avenue, Long Island City 1, N. Y. 
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This unit is designed for maximum output in a limited space. It is a combination of 
a simple two-drum boiler bank, having perfect U-tube circulation, and a water- 
cooled furnace, integral with the boiler. The large amount of surface exposed to 
radiant heat results in a quick-steaming unit that will give rapid response to load 
changes. This unit is adaptable to all fuels and is available in all sizes. 
This and other types of Edge Moor boilers are available in a wide range of 
capacities, pressures and accessory equipment. Write for literature today. us 
EDGE MOOR IRON WORKS, INC. Main Office and Works: Edge Moor, = 
Delaware. Branch Offices and Agents: Atlanta, Boston, Chicago, Detroit, Hoboken, 
St. Paul, San Antonio and San Francisco. 


edge moor steam generating equipment 
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fy Vertical Flow Bent Tube Boiler 


SAVINGS 


you can make 


with Ski 


“UNIVERSAL UNAFLOW” STEAM ENGINES x ... 


KINNER “Universal Unaflow” Steam Engines are prob- 
ably best known for their ability to generate electric . | 
power more economically than it can be purchased or pro- Your Own 
duced by any other prime mover. They are serving in : . = 
widely diversified industrial and institutional fields. Electric Power 
In other applications they are effecting equally im- 
portant savings in driving blowers, compressors, refrigera- 


tion equipment, pumps, lineshafts, and other loads, by | 
direct connection, coupling, or belt drive. ; DRIVING : 


GENERATING | 


“Universal Unaflow” Engines are correctly designed Com pressors ibe 


for simplicity, dependability, heavy duty service, flexibility, 


low maintenance and permanently maintained economy. Blowers, Pumps, 


They are available in sizes ranging from 75 to 2250 hp., 
and in horizontal or multi-cylinder vertical types. Without 
involving you in any expense or obligation, our engineers 


will give you complete data and figures on an installation and Other eas 


to care for your needs. 


Horizontal pene Direct Congied Vertical Type, Direct Coupled Horizontal Type, Direct Connected 


to Compressor to Blower to Electric Generator 


Skinner ‘‘Universal Unaflow’’ engines are frequently bought under our Guaranteed Saving Con- 
tract, payments being made out of proved savings after the engine is in service. Write for de- 
tailed information of the advantages of Skinner ‘‘Universal Unaflow’’ engines in your industry. 


—- 


Over 75 Years, Doing One Thing Well—Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 
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. . both are 
designed and 
constructed to 


service and 
long life 


The above view of a Jones Triple 
Reduction Herringbone Speed Re- 
ducer is typical of a line that is 
noted for advanced design, su- 


manship. 
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perior materials, precision work- 


give satisfactory 


WENTY FOUR hours a day opera- 
tion plus loading up to rated ca- 
pacity or beyond are testing speed 
reducers in every type of service. 
Jones Herringbone Speed Reduc- 
ers are establishing remarkable serv- 
ice records under these conditions. 
One reason of course is the fact that 
Jones Reducers have always been 
rated in accordance with the recom- 
mended practice of the American 
Gear Manufacturers Association. 
With this conservative rating pol- 
icy goes sturdiness, compactness, 
symmetry and balance—all factors 
that influence maximum efficiency, 
long life and improved performance. 
Jones Herringbone Gear Speed Re- 
ducers are built in a wide range of 
ratios and ratings to cover every re- 
quirement. Single (Type SH) reduc- 
ers in standard ratios range from 
1.25 to 1 up to 11 to 1 in ratings from 
1.3 to 440 H.P. Double (Type DH) re- 


ducers are built in standard ratios 
from 10.9 to 1 up to 72 to 1 in ratings 
from 0.5 to 275 H.P. The triple reduc- 
tion reducers (Type TH) cover a range 
of ratios from 86.9 to 1 up to 355.8 to 
1 in ratings from 0.3 to 78 H.P. 

All these reducers have heat treat- 
ed gears, ground shafts and are 
mounted with anti-friction bearings 
throughout. Cast iron bases are 
available for all variations of motor 
assembly. 

For complete information on both 
standard and special applications of 
Jones Herringbone Reducers ask for 

.Catalog No. 70. This 128 page cata- 
log is a comprehensive technical 
treatise on the whole subject of Her- 
ringbone Reducer application for all 
conditions of service. If you have 
any type of drive problem that might 
call for Herringbone gears we shall 
be pleased to send you a copy. 


W. A. JONES FOUNDRY & MACHINE CO.., 4423 Roosevelt Road, Chicago 24, Ill. 
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PR OBLEM: A mid- 


western manufacturer writes: “Our air 
conditioning system will require a water 

supply of 200 G. P. M. at 55 Ibs. pressure. a mf cs 

Our water supply is furnished at only 25 

| lbs. pressure. We need a compact, electric- <a : = 
ally driven pump as inexpensive as may be 


consistent with economical operation.” 


Which Goulds Pump is 
the Pump for the Job? 


| 
= ; 


SOLUTION: cous 2%” 


“CLOSE-CUPLD” PUMP WITH 5 H.P. MOTOR 


Unit shows high operating efficiency; 
has non-overloading characteristics. 
Pump and motor rigidly assembled... 
requires minimum space. Initial cost is 
relatively low. Construction is rugged 
and dependable. 

Goulds “Close-Cupld” pumps can be 
supplied in capacities from 10 to 2000 
G. P. M. with heads up to 400 ft., depend- 
ing on capacity. 

When you have a pumping problem 
call or write Pump Headquarters or your 
nearest Goulds office. 


AND HERE’S WHY THE “‘CLOSE-CUPLD”’ IS SO DEPENDABLE 


Discharge nozzle cast integral with 
casing—may be swiveled to any of 
four positions for ease of installation. 


Renewable shaft sleeve protects shaft 
and allows for expansion and con- 
traction when handling hot liquids. 


Enclosed type impeller; balanced 
statically and hydraulically for 


th, ec ical operation. 


Renewable wearing rings are easily 


replaced to restore original operating Motors are products of leading nationai manufacturers who 
efficiency after long periods of service. maintain authorized service shops in all principal cities. 


GOULDS PUMPS, INC. @ SENECA FALLS, N. Y. 


PUMP FOR the JOB 


4 
| 
PUMPS, ING. 
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THE USER 


FABRICATED 


There are four Midwest pipe fabricating plants 
located in different parts of the country, because 
Midwest has found that “four plants are better than 
one” for the user of piping. 


In addition to shortening shipping distances and 
making for a better understanding of the customers’ 
individual problems, four plants provide other im- 
portant benefits in which all Midwest Piping users 
participate. 

Extra reserve capacity is provided for the emer- 
gency job. If extreme speed is sufficiently important, 
a job can be divided among two or more plants. An 
overload in one plant often can be handled by 
temporarily transferring skilled 
workers from other plants. 


One of the greatest advan- 


tages is the continuous exchange of informatior. and 
experience between staff members of the four plants. 
New techniques developed in one plant are made 
known to all. Piping problems which may be new to 
one plant probably are very familiar to another 
where the “know how” information is available at 
once. Friendly rivalry—constant study of piping prob- 
lems by four organizations—tends to advance the 
art of piping fabrication much more rapidly than 
would otherwise occur. 


All of this works to the advantage of piping users 
—four plants are better than one. 


Midwest can give you better piping and better 
service . . . whether you need only a simple bend 
or the most elaborate piping job completely erected 
and ready for operation. 


MID ES PIPING AND SUPPLY COMPANY, Inc. 


Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Passaic (N. J.) and Los Angeles 
Subsidiary: Lumsden & Van Stone Co., South Boston 27, Mass. 
Sales Offices: New York 7—30 Church St. Chicago 3—645 Marquette Bldg. 
Los Angeles 33—520 Anderson St. Houston 2—229 Shell Bidg. 
Tulsa 3—533 Mayo Bldg. Atlanta 3—Red Rock Bidg. South Boston 27—426 First St. 
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AIR COMPRESSOR LUBRICATION 


“A mining company* in the Joplin area 
was having trouble with the unloading 
_ valve on an Angle Com- 
Lubrication pound Air Compressor. 
Engineer's They were also troubled 
Report: with discharge valve 
breakage of the high 

pressure cylinder. 


“The previous oil was replaced with 

Cities Service North Star Oil No. 5 

and not a single instance of gumming 

or sticking or trouble of any 

© kind with the unloading valve 

discharge valve has been 
reported in over two years.” 


a@-Discharge valves b-Intake valves e-Water jacketed cylinder heads 
g-Piston h-Cylinder wall j-Stuffing box k-Piston rod 


Solving 
AIR COMPRESSOR 


TROUBLES 


“A utility plant* in Springfield, Mo., 
uses compressed air from a single stage 
belt-driven air compressor in connec- 
tion with overhauling jobs of the boil- 

ers in their plant. They are all 

of the water tube type and are 
No.2: overhauled at regular intervals. 
During these overhauls they need a 
constant supply of air. The unloading 
valve of this compressor would gum 
up to the extent that they would have 
to clean it about every other day when 
using a competitor's oil. I sent them a 
drum of Cities Service North Star Oil 
No. 5 about a year ago, and checked 
with their Chief Engineer last month. 


He tells me they haven’t had to clean 
the unloading valve since putting in 
the North Star Oil.” 


“We have lubricated a 1000 cubic foot 
two-stage air compressor in the Mid- 
Continent area for over three years. 
The customer* says that in 

Case using Cities Service North Star 
»3: Oil No. 5 in this compressor 
he hasn’t had any valve breakage and 
that carbon deposit on valves and seats 
has been down to practically nothing.” 


*Names on request. 


a-Discharge valve e b-—Intake 
valve c—Cylinder d—Cylinder 
jacket f-Water surrounding 
cylinder 


Solving compressor operating prob- 
lems has been Cities Service’s special 
forte for years. A phone call or card to 
the Cities Service office nearest you 
will bring this engineering experience 
to your plant. There is no obligation. 
For useful information that every air 

compressor owner and oper- 
Free ator should know, write for 
Booklet: ©" free booklet, ““Air Com- 

pressor Lubrication.” Cities 
Service Oil Co., Sixty Wall Tower, 
New York 5, N. Y., Room 64. 


Cities Service 
means 
Great Service 


CITIES 


Cities Service Oil Co. 
NEW YORK - CHICAGO 


Arkansas Fuel Oil Co. 
SHREVEPORT, LA. 


SERVICE 
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WITH THE New E"M HEAVY=:DUTY seuirret-cace 


INDUCTION MOTOR! 


Big drives—handicapped by tough 
operating conditions—now perform 
with no more difficulty or personal at- 
tention than ordinary installations. 
Top reliability and low maintenance 
are provided by new, two-way motor 
protection .. . 

On the outside, E-M’s new Heavy- 
Duty Squirrel-Cage Induction Motor 
protects against entrance of dirt .. . is 
streamlined for easy cleaning. Welded 
steel frame has high physical strength 
without excessive weight. Terminal box 
is handy, roomy. Drip-proof, splash- 


proof frames are optionally available. 

On the inside, advanced E-M design 
provides triple-dipped extra-tough 
stator coils; high-capacity, braze-weld- 
ed squirrel-cage; extra-strength shaft; 
leak-proof, one-to-one ratio sleeve 
bearings or sealed ball-bearings. Dou- 
ble-end ventilation insures cool running. 

This husky new motor is available 
in ratings from 100 to 1000 hp, 1800 
rpm and lower speeds, NEMA Class B 
starting (low starting current, normal 
starting torque). Find out how E-M 
can help you with your drive problems. 


Is the 

Splash-Proof 

motor best for 

your drive? 

Shut out falling 

liquids or particles 

in a zone of protection 
extending 10° below 
horizontal. 


i Mail this coupon today....to 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


A2045 


Please send me 4-page folder illustrating the new E-M Induction Motor. 


1 
: 
! 
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BRITISH INDUSTRIES FAIR 


LONDON & BIRMINGHAM, MAY 5—16, 1947 


This is your first opportunity in seven years 
to see your old suppliers in Britain and to meet 


Overseas Buyers are invited to Britain for the 
1947 British Industries Fair. It will enable the- 
to establish personal contact with the makers “ 
the immense range of United Kingdom goods 
displayed in the London (Lighter Industries) and 
Birmingham (Hardware & Engineering) Sections 
of the Fair. The careful grouping of exhibits 
will assist buyers to compare the products of 


BRITAIN PRODUCES THE GOODS 


competing firms with a minimum of time, trouble 
and expense. Special arrangements to suit in- 
dividual markets can be discussed and terms 
and conditions of business settled direct with 
the manufacturer, since only the actual producer 
or the sole selling agent may exhibit. 


% For full details of the 1947 Fair apply to the 
nearest British Commercial Diplomatic Officer or 
Consular Officer, or the British Trade Commissioner in 


your area. 


ENGINEERING PLANT and EQUIPMENT 
will be shown in Birmingham 
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MINIMIZES V-BELT STRETCH—Low stretch, high ten- 
acity *Raytex Fortified Rayon Cord, used in the 
neutral or strength section of Dayton V-Belts, is 
manufactured in continuous filaments... then 
twisted together to form cable-like cord, just as 
steel wires are twisted together to make a steel 
cable. That’s why Raytex Fortified Rayon Cords 

ractically eliminate stretch in the new Dayton 

horobred . . . which means fewer take-ups and 
less maintenance with every belt pulling its share 
of the load. 


INCREASES FLEX STRENGTH—Because Rayon Cords 
are made of continuous filament, high tenacity 
Rayon, they combine high strength with great- 
est flexibility. This enables Dayton Thorobred 
V-Belts to flow smoothly around pulleys 


IMIZES BELT STRETCH 
[INCREASES FLEX STRENGTH 
INCREASES V-BELT LIFE 


Dayton Processed Continuous. 
. “Filament High Tenacity Rayon - 


while transmitting power at maximum efficiency. 


INCREASES V-BELT LIFE—Because Rayon Cords have 
eater strength in small diameters, Dayton Belt 
ngineers are now able to build a more compact, 

thinner neutral section of maximum pulling power. 

Thus, bending stresses are minimized which, in 

turn, lengthens the life of Dayton Thorobreds. 
The new Dayton Thorobred V-Belts built 
“th *Raytex Fortified Rayon Cord are now in 
oduction ... will be available soon in all sizes. 
rite for free sample of this new cord and 

descriptive booklet. 


DAYTON RUBBER «+ DAYTON, OHIO 
Branch Offices: Atlanta Boston Chicago Cincinnati 
Cleveland Dallas Dayton Detroit Los Angeles 
Minneapolis + New York + Philadelphia + St. Louis 


a leading neer: you stocks Deyton V-Belts 
feok for the name in the yellow pages of your telephone directory 
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thoroughly reliable power 


for public buildings 


Installed in 1938, this 250 horse-power CP 
Diesel Engine has a record of thoroughly satis- 
factory performance with exceedingly low main- 
tenance. Now in its ninth year of service, it is in 
24-hour-a-day operation, and at night it takes 


care of the entire load. 


Wherever it is desirable to be independent of 
outside sources of power — or amply prepared 
for emergency operations — the ideal solution 
is the installation of CP Diesel Engines. Made 
in capacities to meet individual requirements. 


Write for full information. 


Cuicaco Pneumatic 
COMPANY 


General Offices: 8 East 44th Street, New York 17, N. Y. 


DIESEL ENGINES 
ACCESSORIES 


PNEUMATIC TOOLS 


ROCK DRILLS * HYDRAULIC TOOLS * 
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AIR COMPRESSORS 
VACUUM PUMPS 
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TYPE the low headroom 3-drum 
boiler, one of the 13 basic types of Union 
Boilers features large steam releasing surface. 
The two top drums located on the same 
center line without complete submergence 
of either drum are equally steam and water 


drums. 


This principle of drum placement permits a 
compact design with an unusually steep front 


411 Cascade Street 
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UNION TYPE BOILER 


‘Feats. 2. TOP DRUMS ON SAME LEVEL 


UNION IRON WORKS .-- Since 1890 


BOILERS — PROCESS EQUIPMENT — FABRICATED STEEL 


tube bank. The slope of the front tube 
bank is 3’ per foot. The combination 
of these features assures rapid circu- 
lation as well as a large steam disen- 
gaging surface. 


The Union "'L” Boiler is adaptable to 
stoker, pulverized coal, and oil firing. 
Write for Bulletin ‘“L” for complete 
data on this low headroom boiler. 


3 UNION Type ‘'L'* Low Headroom. 3-drum 
boilers installed in the modern plant of The 
Emerson Electric Manufacturing Co., at St. 
Louis, Mo. Plant was designed and built by 
The Austin Company, Cleveland, Ohio. 


Erie, Penna. 
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0 Cover with roofing paper wired 
in place? 


Wrap spirally with weather- 
a proof tape? 


Here’s what the Armstrong engineer recommended: 


This expansion loop on a 10” 
steam line suspended 14’ above the 
ground serves a manufacturing 
plant in a moderate climate. The 
line is insulated with 2-inch thick 
85% Magnesia. Straight sections 
have been weatherproofed with 
roofing paper wired in place. 


Although roofing paper is eco- 
nomical weatherproofing for 
straight pipe sections, it isn’t prac- 
tical on the loop. Edges of the 
paper won’t fit snugly to the out- 
side radius of the loop. Rain and 
moisture will enter, reducing the 
efficiency of the insulation. 


Spirally wrapped weatherproof 
tape will provide long-lasting pro- 
tection if each lap is sealed with a 
weatherproofing sealer all around. 
However, this is slow, painstak- 


ing handwork—a costly operation. 


The Armstrong engineer recom- 
mended Armstrong’s Insulmastic 
trowelled on in two coats, each 14” 
thick, which will dry to a final 
thickness of 3,4”. It is applied over 
a two-coat asbestos cement finish, 
the last coat of which has been left 
rough to provide a key. The In- 
sulmastic is flexible enough to 
“give” with the insulation as the 
loop expands and contracts. It goes 
on rapidly, does not crack or scale, 
and provides many years of de- 
pendable protection against the 
deteriorating effects of weather. 


Practical “know-how” and com- 
mon sense are as important as en- 
gineering training in planning a 
heat insulation job. The engineers 
of Armstrong’s Contract Service 


draw on their wide experience to 
recommend the materials and 
methods that will best meet your 
special needs. The same careful at- 
tention goes into the entire job— 
engineering, supervision, and work- 
manship. The next time you have 
a heat insulation problem, talk if 
over with an Armstrong engineet 
in one of the offices listed below. 


Free! New Insulation Chart 


This chart lists types and thicknesses of 
insulation for temperatures from 300° 
below zero to 2800° F. 

Write for your copy to 

Armstrong Cork Com- 

pany, Industrial Insula- 

tion Dept., 7004 

Maple Avenue, ® 

Lancaster, Pa. 


ARMSTRONG’S INDUSTRIAL INSULATION 


ALBANY,N.Y. @ ATLANTA, GA. @ 


BALTIMORE, MD. 
COLUMBUS, OHIO @ “@ALLAS, TEXAS ® DETROIT, MICH. ® HARTFORD, CONN. + 


omplete Contract Service 


For All Temperatures 


BIRMINGHAM, ALA. 


BOSTON, MASS 
HOUSTON, TEXAS « 


CINCINNATI, « CLEVELAND, OHIO 
INDIANAPOLIS, IND. * JACKSONVILLE, FLA. 


KANSAS CITY, MO. @ LOUISVILLE, KY. @ MEMPHIS, TENN. « MILWAUKEE, WIS. + MINNEAPOLIS, MINN. « NEW ORLEANS, LA. « NEW YORK, N. ¥ 
PHILADELPHIA, PA. PITTSBURGH, PENNA. PROVIDENCE, R.!. RICHMOND, VA. « ST.LOUIS,MO TULSA. OKLAHOMA WASHINGTON, 
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PROD! 


TO. MEET ‘YOUR REQUIRE 


The complete engineering and metal fabrication facilifies. of the Wickes 
Boiler Co. are now available expert assistoneé.4n your 


Above: Wickes 
welders perform 
all classes of 
A.S.M.E. welding. 


Above: 20,000 
ih. welded stee! 
lathe bose, pro- 

Guced- in ovr 

plant. 


THE 


Products up to 49 « 17 con be: annecled 


BOILER 
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- COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION | 


FEF. GAS CLEANING, smoke abatement and removal of dust, 
fume, tar and other suspended matter from gas, there has been 
one universally accepted process for more than thirty years. In an- 
swer to your special problem, a Cottrell installation incorporating 
this rich experience in research, development and worldwide oper- 


ation means the complete fulfillment of your requirements. 


RESEARCH CORPORATION 


NEW YORK 17: 405 LEXINGTON AVENUE 
CHICAGO 3: 122 $0. MICHIGAN AVENUE 
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let maintenance costs 
keep your pipe lines 


THE 


Leader of NE BAD PROFIT LEAK IN MANY PLANTS IS VALVE 
Gate Valve corrosion- resistant 
No. 111 valves MAINTENANCE—especially on pipe lines hand- 


ling corrosives. “‘It isn’t the first cost; it’s the 
upkeep that counts”’—is certainly true of 
valves. And the remedy is not just to specify 
“Stainless Steel Valves.”” There are many 
types of stainless steels and there are other 
corrosion-resistant materials to consider, as 
well. Just which is the one best alloy to use 


under given conditions of corrosion or con- 


tamination—that is a problem for specialists 
in the design and manufacture of corrosion- 


resistant valves. That’s where Aloyco comes 


in. And that’s where you can save a lot of 
‘money—by letting us select the correct alloy 
for valves which will stand up under the 


particular conditions in your pipe lines. Send 


for catalog. 


GATE, GLOBE, Y, CHECK, TANK, 
SCREWED, FLANGED AND WELDED FITTINGS 


Consult us on your requirements 
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ASBESTOS CORRUGATED 


What will determine the choice of building rugged sheet. Being made of indestructible asbestos 
materials for your new plant, or remodeling job? and Portland cement, it can’t burn, can’t rot, 


Will it be— can’t rust. Considering these many advantages, 
Appearance ? its cost is moderate, and it will pay for itself many 
First cost? times over in long maintenance-free life. 
Construction economy ? “Century” Asbestos Corrugated is easy to cut 
Speed of application? ere with portable electric or band saw, and easy to 
Resistance tofire, weather, rust, other conditions? _— drill for drive screws or bolts. Cutting and 
Strength, durability ? . fitting time is held to minimum because of 19 
Freedom from painting and other upkeep? available sheet lengths. Salvage value is prac- 


Regardless of which of those qualities you seek, tically 100%. 
K&M “Century” Asbestos Corrugated is an ideal _If you’d like further information about “Century” 
choice, for it incorporates all of them in every Corrugated, write us, we'll be glad to help you. 


INSTALLATION DETAIL 


Keasbey & Mattison 
has been making it serve 


mankind since 1873 


RIDGE ROLL CORNER ROLL 


KEASBEY & MATTISON 


COMPANY - AMBLER PENNSYLVANIA 
IN CANADA — ATLAS ASBESTOS CO., LTD. * MONTREAL, TORONTO, WINNIPEG and VANCOUVER 
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| Dea rborn ARTED UNLOCK THE MYSTERI IN 


WAS MYSTERIOUS AS 
THEATOM BOMB TODAY 


just a drop of Mysterious, colorless 
)))tnee wee water 60 years ago. A useful 
but one tat lowered the efficien 
poulers mameasurably. It foam 
frothed, formed @eposits on the heating 
Surtaces, up layer on layer of heat 
absorbing solids. 4 


eering. in the field of scientific water 

lyses and treatment, Dearborn began te 
‘an the mystery. Water was literally “taken ; 
opem ting conditions were studied: Chemic 
—(ormulations were made to corréét eachsharm,-. 
ful te dency. Thanks to Dearborn research 
it ta swater ‘for use in stem boilers. was 


and higher operating pressures mount | 


the horizon, Dearborn welcomes new op 
tunities in developin water conditioni 

_ and control by scientific methods. Dearbo 

adheres to early-conceived standards of exa 

correctly balanced individual treat-_ 

ment, correct dosage, and scientific test 
control. Even the new water prob- 


“skill and the test tube. 


#XPLORIN 


G 
REGISTERED 


«tHE ZEA DER For OVER HALF A CENTURY” 
ENGINEERING SERVICE AND WATER TREATMENT 


DEARBORN CHEMICAL COMPANY 
Dept. D, 310 S. Michigan Ave., Chicago 4, IIl. 
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ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


What You Can Do About 
Protective Films to Increase 
Condenser Tube Life 


When condenser tubes are exposed to 
sea water or fresh water, the rate of re- 
action between the metal and the water is 
at first very rapid, and the metal surface is 
quickly covered with a thin film of corro- 
sion product. In general, this film hinders 
the continued reaction between the metal 
and the water, and with the passage of time 
the rate of corrosion slows down. If the film 
develops in a uniform manner with respect 
to thickness, composition and physical 
properties, its protective value is consider- 
able. On the other hand, if the film de- 
velops in a non-uniform manner, its pro- 
tective value is not as great. 


Initial Film May Be Delicate 


It has been shown by numerous investi- 
gators that the protective film in the early 
stages of its formation may be very sensi- 
tive to injury. This initial sensitivity ex- 
plains the rapid attack sometimes evident 
in new condenser tubes. Tubing which has 
had a chance to develop a uniform, adher- 
ent film is frequently able to resist more 
corrosive conditions which may have be- 
come worse since the tubes were installed. 
This suggests that power plant operators 
might benefit by giving condenser tubes an 
opportunity to develop an adherent film by 
allowing more frequent rest periods for a 
while after the installation of new con- 
denser tubes. 


Results of Broken Film 


If the protective film is broken by (1) 
mechanical means, (2) by the impingement 
of water containing entrained air bubbles 
or sand, or (3) if it undergoes local changes, 
the resulting difference in film thickness or 
properties may contribute to the formation 
of localized corrosion which in the later 
stages of development may appear in the 
form of pits, deposit attack, irregular cor- 
rosion or impingement corrosion pits. Im- 
pingement corrosion pits are recognized by 
their characteristic of being undercut on 
the downstream side with little or no cor- 
rosion film being present in the pits. This 
is in sharp contrast with pits which form 


under deposits or irregularly formed films. - 


Here, the film or deposit is appreciably 
thicker in the pitted areas. 
Encourage Rebuilding of 
Protective Film 
Sometimes the film may be repaired by 
operating the unit at a lower water velocity 


or by shutting it down for some time, 
thereby allowing the film to rebuild. The 


various condenser tube alloys available 
show great differences in their ability to 
rebuild their protective films, and in the 
speed with which they do so. Rapid healing 
of broken films is an outstanding charac- 
teristic of Cuzinal (aluminum brass), Du- 
ronze IV* (arsenical aluminum bronze) and 
70-30 Cupro Nickel. Films on these alloys 
may readily repair themselves under con- 
ditions where an alloy such as Admiralty 
would not rebuild its film unless the conden- 
ser is completely shut down. This explains 
why these alloys withstand impingement 
corrosion so successfully. 


This difference in ability to rebuild a 
protective film should be taken into con- 
sideration by operators who are obtaining 
unsatisfactory service life from alloys such 
as Admiralty, but who are not in a position 
to retube for a while. It may be desirable 
to use the condenser intermittently or for 
stand-by purposes, thereby giving the pro- 
tective film more opportunity to rebuild 
itself. 


Pits Form Under Porous Deposits 


When porous deposits such as bits of 
decomposing wood, cloth, paper, fish or 
corrosion products are in contact with a 
uniformly filmed surface of tubing, the film 
beneath the deposit may be expected to 
break down and permit highly localized 
corrosion to occur. Such attack will be 
quite uniformly spread around under the 
deposit. This corrosion involves compli- 
cated reactions as well as the destructive 
effect of various decomposition products of 
the foreign substance attached to the con- 
denser tube wall. Obviously, the sizes and 
locations of areas of attack will vary con- 
siderably, due to the fact that foreign 
matter or loose corrosion products are 
likely to attach themselves to practically 
any part of the tube surface. If the deposit 


happens to be the shell of a living barnacle,. 


Piece of Sawdust 
undergoing decomposition 


Corrosion 
Product 


Direction of 
water flow 


TUBE WALL 


Pitting (deposit attack) occurring 
under sawdust, and creeping 
corrosion product. 


Fig. 1. Diagram showing the result of a deposit 
of porous material on condenser tube wall. 


“B een Headquarters for BRASS, BRONZE, and COPPER 
ca 


no corrosion may be experienced until the 
barnacle dies and its tissues begin to decom- 
pose and form film-destroying materials. 


Inert Matter Has 
Different Effect 


A piece of material, which is not subject 
to decomposition, such as shell or stone, 
resting on a metal surface generally will lead 
to the formation of either symmetrically 
or irregularly shaped rings of corrosion be- 
neath a layer of corrosion product at those 
points where a crevice forms between the 
foreign substance and the metal. In addi- 
tion to forming corrosion rings, pieces of 
inert material may deflect the stream of 
water against the tube wall. Impingement 
of the stream of water against the film may 
break it down and lead to local attack of 
the metal. This is recognized by the ab- 


Direction of Stone 


Corrosion 
water flow Product 
TUBE WALL A 


Corrosion pit 
forming in crevice 

Fig. 2. Diagram showing the result of a deposit 
of solid, inert material on condenser tube wall. 
sence of corrosion products in the corroded 
area. The continued action of the imping- 
ing stream of water hinders the formation 
of any substantially protective film. 


Keep Tubes Clean 

It is evident that maintenance of clean, 
smooth, undistorted condenser tubing will 
result in longer service life. Intake tunnels 
should be kept clean, and fine screens used 
to prevent debris from entering tubes. All 
valve bonnets and glands should be checked 
to prevent air from entering the circulating 
water. Water boxes should be cleaned and 
paint kept intact. Of course, the condenser 
tubes themselves should be cleaned regu- 
larly by high pressure air, water, or by 
rubber plugs. 

Bridgeport produces a wide range of con- 
denser tube alloys such as Duronze IV 
(arsenical aluminum bronze), Cuzinal 
(aluminum brass), Cupro Nickel, Arsenical 
Admiralty. Arsenical Muntz** and Red 
Brass. msistent program of corrosion 
research is maintained, involving labora- 
torywork as well as field and service tests. 
The‘ results of these tests are used in the 
diagnosis and study of condenser and heat 
exchanger tubing requirements. Before 
sending in samples of tubing for examina- 
tion, we would appreciate receiving a brief 
initial description of your problem so that 
we can make suggestions regarding the 
best sampling procedure. . 

If you do not have a copy of the Bridge- 
port Condenser Tube Manual be sure to 


write for it. *U.S. Patent No. 2093380 
. **U.S. Patent No. 2118688 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN, 
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 Sier-Bath Screw Pumps, 
Horizontal Model, Inter- 
nal Gear Type. 


POWER @ April 1947 


pump deserves the title 


= 


materials and construction, nothing has been 
overlooked to make Sier-Bath Screw Pumps the most efficient 
units of their type. Made in an up-to-date precision gear shop, 
equipped with the most modern machinery, these pumps always 
perform up to the high standards required by users. They are 
used for pumping the most viscous of liquids—acetates, asphalts, 
brines, Bunker C fuel oil, cellulosics, greases, molasses, syrups, etc. 


Sier-Bath Screw Pumps are made both in horizontal and vertical 
models. They are less affected by head than other displacement 
pumps. Angle of inclination at which they operate is unimportant. 
They run without vibration or pulsation. Needle bearings are 
standard equipment. Send for descriptive booklet. 


Vertical Model. This 
unit handles Bunker C 
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ALL THREE IMPURITIES 


Dirt, water and colloidal carbon can be continuously removed 
from Diesel lubricating oil by means of the De Laval “Puri-Filter”’. 
The De Laval “Puri-Filter” combines the De Laval “Uni-Matic” 
Oil Purifier, which by centrifugal force removes most solid impuri- 
ties and all water, and Fram “Filcron” Filters, which, in cleaning 
Diesel lubricating oil, also restore color by removing the colloidal 
carbon. Oil purified by the De Laval “Puri-Filter” is visibly clean 
—provides the maximum protection to engine bearings. 


Crank cases remain clean when the oil is “Puri-Filtered” — 
even after 11,000 hours or more. Write for the story on the South 
River Municipal Power Plant, giving actual oil analysis after two 
years of service. Sent on request. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St.,Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
PETERBOROUGH 
QUEBEC MONTREAL WINNIPEG VANCOUVER 


FOR DIESEL LUBRICATING OIL 
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FROM DIESEL LUBE OIL 


Flues between boilers and stacks at 
a large eastern power plant had been 
subjected to the corrosive attack of 
acid condensate. Scouring action of 
the cinder-bearing gas had worn away 
the corroded metal. In sections where 
condensation was heaviest — outside 
the building—the flues had become 
almost paper thin. The problem was 
to repair these flues and to protect 
them from corrosion and abrasion. 
And the method had to be quick and 
economical. 


The damaged flues at this station 
were repaired by installing a 1!4-inch- 
thick lining of corrosion-resistant con- 
crete made with LUMNITE cement. 
The lining was reinforced with wire 
fabric attached to lugs welded to the 
shell. Patch plates were welded on the 


outside surface over holes and thin 
spots. The concrete, placed with a 
cement gun, was tightly bonded to 
the steel shell. 


This repair procedure saved the 
labor and expense of rebuilding the 
flues. The protective LUMNITE lin- 
ing has prevented further deteriora- 
tion. The insulating effect of the lining 
is an added advantage, as paint lasts 
longer on the cooler outside surface. 
Also, the lining stiffens the flues and 
eliminates vibration. 


The advantages LUMNITE gave 
this flue repair job are applicable to 
many other power plant installations. 
For further information about this 
installation, and other power plant 


_ uses of LUMNITE, write to: 


135 EAST 42nd STREET « 


Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES CORPORATION SUBSIDIARY 


NEW YORK 17, N. Y. 


“THE THEATRE GUILD ON THE AIR” — Sponsored by-U. S. Steel—Sunday Evenings—ABC Network 
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What appears to be a glass saxophone in the hands of a Sinclair Laboratory technician is in reality 
an important instrument used in protecting you against lubricants with low resistance to oxidation. 
It’s part of Sinclair's apparatus to determine oxidation rate of both non-additive and additive 


type lubricants. It is used constantly by Sinclair 
in Research and Refinery Control to assure you 
of maximum lubricant life without formation 
of harmful corrosive acids, varnish or carbon 
deposits on working surfaces. 

Resistance to Oxidation is a prime requisite 
of all good lubricants. Sinclair’s “Young Man 
With A Horn” — and others equally pains- 
taking — stand guard constantly at Sinclair 
Laboratories to assure you that any Sinclair 
Lubricant you buy has the very highest degree 
of quality necessary for maximum operating 
efficiency. 


Sinclain Lubricants 
for the Power Plant 


For Turbines: 
SINTURLITE OILS 
For Steam Cylinders: 
SINCLAIR STEAM CYLINDER 
AND VALVE OILS 
For Compressors: 
RUBILENE OILS 

For General Lubrication: 
COMMANDER OILS 
For Ball and Roller Bearings: 


BEARING GREASE AF 


SINCLAIR REFINING COMPANY «+ 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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“SIZE ONLY RELATIVE 


™ Power plants designed and built by Stone 


& Webster Exgineering Corporation vary in size from 
small boiler unite for industries to large central steam 


generating stations fer utilities. 


We welcome the oppoxtunity to apply our wide 
experience and demonstrated ability to the design 


and construction of plants of 


INDUSTRIES, INC., EDDINGTON, PA 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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which pump? 


When you buy a pump you 
naturally expect good service, 
dependable operation, low power 
and maintenance costs and other 
benefits. The question is—which 
pump will give you these benefits 
in greater measure? 


To help you answer this question 
read the clear statements about our 
Company and our products— draw 
your own conclusions. 


1. Warren is backed by 50 years ex- 
perience in building pumps. 


2. Warren builds pumps exclusively. 
Our reputation is based entirely upon 
our ability to build pumps. 


3. Warren builds practically all types 
of centrifugal and reciprocating pumps 
and will’ engineer special pumps for 
special purposes. 

4, Warren ranks well among pump 
builders as to size, organization and 
facilities. 

5. Warren bows to no one in selecting 
the right pump for the job. “‘A War- 
ren recommendation is never a com- 
promise.” 


6. Our customers include many of the 
famous names throughout industry. 


7. Warren pumps are fairly priced— 
but not built toa price. Initial cost is 
insignificant when measured against 
results. 


8. Warren pumps are guaranteed—not 
only as to quality and workmanship, 
but also for performance as rated when 
shipped. Maintained efficiency is in- 
herent in every Warren design. 


Why not put your pump problems up to Warren? 


Our 50th 


Anniversary 


Reciprocating 
and Centrifugal 


WARREN STEAM PUMP CO., INC., WARREN, MASS. 


Atlanta Boston Chicago Cleveland Denver Detroit Houston Manchester Los Angeles 
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Minneapolis New Orleans New York Philadelphia Pittsburgh 


Richmond San Francisco Seattle St. Louis po 
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This is the Chase Network —handiest way to buy brass 
ALBANY} ATLANTAT BALTIMORE 
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also ca sunny Co. Co. 
gran poust 


Sew is longer service life in 


condenser tubes of Anti- 
monial Admiralty. This _pat- 
ented Chase copper alloy is 
extraordinarily resistant to de- 
zincification. (Witness the fact 
that millions of pounds of “Chase 
Antimonial” have been installed 
since 1935.) 


Obviously, such performance 
represents considerable saving in 
tube replacement costs. But that’s 
not all—you pay no more for this 
*U. S. Pat. No. 2,061,981 


INCORPORATED 


Condenser tubes of 


CHASE antimoniat apmiratty" 


and reduce replacement costs! 


extra-long condenser tube life, 
since the initial cost of Chase Anti- 
monial Admiralty is no greater 
than for tubes of plain Admiralty. 


Next time you must replace 
corroded condenser tubes with 
new ones, specify Chase. You'll 
find that you won’t need to replace 
an Antimonial Admiralty tube so 
often. For complete information, 
phone your nearest Chase Ware- 
house or Service Office. 


Chase 


BRASS & COPPER CO. 


Waterbury 91, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTONt INDIANAPOLIS 


JACKSONVILLE$ KANSAS CITY, MO. 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON (indicates Soles Office Only) 
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It can be done, but four wheels are better. It is much the same with 


water treatment, where “one-wheel” systems sometimes substitute 
for complete treatment and control. Bird-Archer believes, after 60 
years of experience, that it takes... 


Eight Operations to Achieve 
Correct Boiler Water Treatment. 


f all available 
water supply- 


A study © 
| sources of 


Laboratory service for 


3 scientific examinati 
all samples. 


Instruction of operating 
Personnel in application 
of the treatment system 
and control Procedure. 


ecification of any 
necessary. 


a “ The Bird-Archer Company is an organization of 
Ar All Eight Oper. ations Chemists and experts in the water 

' = " treatment field. They offer this complete 8-point 
Bein £4 A pplied 7n Your P. iA esent service . . . a single responsibility for the solution of 
your boiler and process water treatment problems. 

W ater Tr eatment System ? If you would like to know more about the advan- 
tages of using a complete 8-point water treatment 

system ask for a consultation with one of our field 

engineers . . . no obligation, of course. BA-105 


BIRD ARCHER 
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RS. Philadelphia, Pennsylvania Chicago, Illinois Montreal, Canada 


Yout COMPLETE 


can be as 


You can replace 
316 sizes of endless 
V-belt with only 
4 REELS OF VEELOS 


Adjustable to any Len 
Adaptable to an 


POWER ® April 1947 


| pene you do not need 

4 reels. Maybe just one reel 
of Veelos will provide you with 
a complete V-belt inventory. For 
Veelos, the link V-belt, is ‘sup- 
plied on reels to provide replace- 
ments for any length drive. You 
don’t have to stock a complicated 
conglomeration of many sized 
endless V-belts. Consequently, 
when you use Veelos, your costs 
dwindle . . . stock records are 
simplified ... obsolescence and 
deterioration of spare belts are 
eliminated. 


MANHEIM MANUFACTURING & 


gth 


y Drive 


small (or smaller) than this! 


& BEING ta, 


ferris 


Compact — 100-foot reels of 
Veelos save considerable storage 
space. Handy-belt replacements 
of any desired length are always 
available, easy to locate, quickly 
uncoupled, made endless 
and installed. 

Veelos is available in all 
standard sizes... fits all standard 
grooves — perfectly. Avail your- 
self of the real belt savings af- 
forded by Veelos on reels. 

Over 300 Veelos distributors 
and sales engineers located in 
principal cities to serve you. 


BELTING CO., MANHEIM, PA. 


Tested, Proved and Adopted by American Industry 
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FLEXONICS* at work 


DAMPENING VIBRATION and NOISE 
in piping systems 


PROBLEM: Operating personnel in a large power plant was experi- 
encing equipment damage due to vibration and failures of pipe lines 


carrying compressed air to various plant stations. The problem was a 

to locate the source of trouble and correct it. *the science of FLEXONICS 
SOLUTION: Chicago Metal Hose engineers were consulted and through Lanner 
their knowledge of the science of FLEXONICS,* recommended the 
installation of Rex Vibra-Sorbers at determinable locations in the 
piping system. tion and corrosion” . . . is exempli- 


fied in the basic products of Chicago 


RESULT: Line failures ceased when transmitted vibration was absorbed Seated ene @ ae 


by Rex Vibra-Sorbers (available in various alloys). Disturbing noise 
also was eliminated. When you have a vibration problem, ask for a 
C.M.H. engineer and he’ll help you reach a satisfactory solution! 


LEADER IN THE SCIENCE OF FLEXONICS 


CHICAGO METAL HOSE Corporation — 
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ATLANTA. GA. 
. E. Johnson Associate 


89 Bro: 
BUFFALO, N. Y. 
a Johnston Engineering Co. 


1200 Niagara Street 
. CHARLOTTE 2, N. C. 
T. C. Heyward 
Independence Bidg. 
CHATTANOOGA 2, TENN. 
Edgar A. 
Chattanooga Bank Bidg. 
CHICAGO 5, ILL. 
E Sal 


eering Sales Co. 
1307 8. Michigan Ave. 


required. 


HEACON DAMPERS 


COULD SOLVE THIS PROBLEM 


PROBLEM: One damper to regulate boiler output and at the same ae 
time act as a tight shut-off for the bypass, opening the bypass when ee 


ONLY 


SOLUTIONS A Heacon damper type ‘SVH" was installed across the 
inlets of a Thermix tubular collector and bypass. 

The Heacon damper curtain, made of asbestos, rolls vertically in the 
damper frame. From the closed position to the seal at the top of collector 4 
opening, it acts to regulate the boiler output. When opened beyond this % 
collector seal, gas enters the bypass. This design permits natural draft 
operation under low load conditions and provides for abnormal overloads. 

Tightness, an important feature in Heacon Dampers, was necessary to 
keep the bypass sealed while operating through the collector. 

Heacon dampers make possible such applications. We suggest you call e 
on any of our field engineers listed below for the answer to your problem. 


THERMIX TUBULAR 
DUST COLLECTOR 


FIELD PROJECT ENGINEERS: 


CEMA TS 2, OHIO 
Chamber of Com. Bldg. 
CLEVELAND 15, OHIO 
H. W. Kaiser Co. 
1836 Euclid Ave. 
DETROIT 2, MICH. 
Metro! 


A. H. Kennedy 


214 First National Bank Bidg. 


ON. TEXAS 


Los ANGELES. CALIF. 
A. W. And 


Anderson 
164 8. Central Ave. 
MINNEAPOLIS 2, MINN 
Hoyt A. Sevey 
314 8. 9th St. 
MONTREAL, CAN. 
NEW HAVEN 5, CONN. 
Daniel Smerling 
P. O. Box 1169 
NEW ORLEANS, LA. 
Arthur C. Hays 


KANSAS CITY, MO. NEW YORK 7, N. Y. 

F. W. Hay & Co. P. Engineering Co. 

2734 Cherry St, assau St. 
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PHILADELPHIA 3, PA. 
Engineering Co 


oom 1031 
Broad Street Station Bldg. 
PITTSBURGH 19, PA. 
Herr-Harris Co. 
545 William Penn Way 
RICHMOND 1, VA. 
Frank Howell Co. 
Room 412, American Bldg. 
ROCHESTER 4, N. ¥. 
Johnston Engineering Co. 
31 Gibbs St. 
oF, LOUIS 8, MO. 
Economy Co, 
4526 Olive St. 


SALT LAKE CITY 9, UTAH 
The Lang Co. 
267 W. First South 

SAN FRANCISCO 4, CALIF, 


8. Herbert Lanyon 
58 Sutter St. 


4, N. 
1550 State St. 


SEATTLE 4, WASH. 
jews, Wotts & Freeman, Inc. 


508. Second Ave. Bidg. 
D. 
juire Co. 


Bond Bide. 


—— 
| 
= 
BOSTON 10, MASS. . | 
Thermix Engineering Co. 
5538 Cass AVe. 2 
DULUTH, MINN. 
| 
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NOW 


|Econo 


Marley engineers have designed the New Series 200 
Atmospheric Spray Tower for broadest adaptability 
and most economical installation wherever natural 
draft cooling may be used. 


UNIT CONSTRUCTION —Towers of any required capacity may 
now be assembled from standard frame and brace members, 
louvers, louver posts and spray systems. All are completely 
shop fabricated, eliminating all drilling, cutting and fitting 
in the field. Every board is piece-marked for rapid erection. 


ADDED STRENGTH—In the new Series 200 towers the louver 
posts are bolted to a structurally complete tower frame. The 
louver posts, instead of being primary support columns as in 
ordinary construction, are added units of strength. This is 
accomplished without excessive use of material. Ring con- 
nectors assure great rigidity. 


SPRACOIL COOLING—Series 200 towers are adaptable at any 
time to closed system cooling, utilizing atmospheric sec- 
tions, without alterations. The addition of Marley SpraCoils 
fits Series 200 towers for cooling jacket water, oil and other 
fluids or gases with greatest efficiency and economy. 


ASK FOR BULLETIN 200A-47 


THE MARLEY COMPANY, INC. 
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SERIES 200 TOWERS 


for|Volume Production 


calfConstruction 


WAI 


MM 


MARLEY PATENTED SPRAY NOZZLES 
are standard equipment in all 
Series 200 Towers. They assure 
perfect distribution and maximum 
volume at lowest pressure. Any 
tower may be modernized with 
Marley Nozzles. 


KANSAS CITY 15, KANSAS 
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Neither scientific research 
nor industrial practice 
has found a better way 

to recondition insulating oils 


H-C PURIFIERS Not Only RESTORE the Oil to 
Original Condition —but IMPROVE Its Resistance 
to Oxidation and Sludge-Forming Tendencies. 


Many power plants prefer a preventive-mainte- 
nance-in-service program which utilizes the complete, 
portable Honan-Crane Type “R” Purifier illustrated at 
right—thus eliminating tanks by providing “on the 
spot,” regularly scheduled oil reconditioning at any 
desired place in the plant—or in the field. The Type 
“R” Purifier is self-contained, including blotter-press 
and Fuller’s earth filter, complete with pump, motor, 
drying oven, flexible hose and hoist, all mounted on 
a convenient four-wheeled truck. The entire unit 
loads easily on a small motor-truck for operation in 
the field. It makes possible a complete oil recondi- 
tioning program without interference in the normal 
operation of the electrical equipment. 

All Honan-Crane Transformer and Insulating Oil 
Purifiers employ Cranite (a special grade of Fuller’s 
earth which is the finest and most effective oil puri- 
fication medium known). Used in combination with 
a blotter-press for removal of water, Honan-Crane 
Purifiers have proved themselves to be unmatched in 
performance by any process. They will not only 
restore the oil to its original condition, but likewise 
will improve the resistance of the oil to oxidation 
and sludge-forming tendencies. In as much as trans- 
former and insulating oils are of low viscosity, the 
purification cost is negligible. 


FOR COMPLETE INFORMATION, 
PLEASE FILL OUT AND MAIL 
THE COUPON ON THIS PAGE. 


Is ; 


The Hartford (Conn.) Electric Company uses a 
No. 2030 HONAN-CRANE OIL PURIFIER to re- 
move oil-soluble sludges, minute particles, acids 
and other objectionable contaminants which re- 
main in insulating oil after centrifuge and blotter- 
press treatment. Contaminated oil from main 
and distribution transformers and oil circuit- 
breakers is brought to the plant for servicing 
by this central purification system. No insulating 
oil has been discarded since the Honan-Crane 
installation was made. Before H-C was installed, 
contaminated oil was used only for boiler ‘‘light- 
off” and road maintenance. Records show the 
reconditioned oil to be completely satisfactory 
for continued use. 


HONAN-CRANE CORPORATION 


1200 SIXTH STREET, LEBANON, INDIANA 
a sussipiary of Houdaille-Hershey corrPoration 


Please have a sales- Please send me engineering bulletins on puri- 
| engineer call. fication of insulating oils, and full information on 
Honan-Crane Oil Purifiers. 


COMPANY.. 


HONAN-C RANE 
: Ae 
— 
Ly 
° 
me 
= 
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Out of R/M laboratories has come a series of plastic packings that 
have proved particularly satisfactory in meeting special operating 


conditions. 


R/M Style 1840A, shown above, is typical of these packings and is 
recommended for rods, valve stems, centrifugal pump shafts, and 
similar applications where temperature does not exceed 600°F. A 


related type is R/M Style 1840B, which contains a non-frictional metal. 


Where packing is exposed to gasoline, fuel oil and other petroleum 
products, a third R/M Plastic Packing, Style 1840C, is widely used. 


These specialized plastic packings are typical of the R/M Packings 
available to you through your authorized R/M distributor. For every 
special packing problem, and for your day-to-day packing needs, 
call your R/M distributor. 


RAYBESTOS-MANHATTAN, 


ASBESTOS TEXTILE & PACKING DIVISION 


MANHEIM, PA. + BRIDGEPORT, CONN. + NORTH CHARLESTON, S.C. + PASSAIC, N. J. 
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Practical Engineers Choose the 
UNIT 
STEAM GENERATOR 


A 


Who is a better judge of steam 
generators than the practical J 
plant engineer? To meet with 
his approval, a power plant 
must have certain steam-mak- 
ing, money-saving features he 
considers essential. Here are 
five of these features that 
help to make the Preferred 
Unit Steam Generator the 
choice of so many of today’s 
practical engineers: 


1. Fully Automatic Operation — even with Bunker C or 
No. 6 oil. 


2. More Than 80% Thermal Efficiency — proved and 
guaranteed! 


3. Pull-Through Draft— results in quieter operation. 
Eliminates the possibility of forcing products of com- 
bustion into the boiler room. Aids ignition — especially 
important in fully automatic operation. Permits thor- 
ough purging of the gas passes prior to ignition. | 
Tends to keep the flue passes free of solid products 
of combustion. 


4. Low Maintenance — special burner design and induced 
draft feature save refractories. 


5. Full Range Of Sizes — from 10 to 500 H.P., pressures 
up to 200 Ibs. 


These features are especially important to you if you are 
one of the many engineers battling rising steam costs with 
boilers over 14 years old. Replacing or adding to present 
equipment with a Preferred Unit Steam Generator will 
bring you positive advantages . . . more steam, dryer steam, 
and savings in steam of as much as 40%. 


All the practical engineering reasons for these savings 
are fully explained in our new Bulletin 1000-E. Why 
not send for it now — while you’re thinking of it. Just 
fill out the attached coupon. 


You will want to be able to translate these five fea- 
tures into a dollars and cents story that the front office 
will appreciate. You can do just this by sending for 
the booklet, Dividends From Your Power Plant. \t 
explains to management how your job is related to 
their production costs — makes them realize that your 
ideas on power can be a valuable asset to their plans 
for profit. Ten interesting, non-technical articles — 
not advertising sales talks—show executives how your 
efficient power plant operation “generates’’ profits 
for them. As soon as you return this coupon we'll 
send you a copy of Dividends From Your Power Plant 
together with our new Bulletin 1000-E. 


PREFERRED UTILITIES MFG. CORP. 
1860 Broadway, New York 23, N. Y. 


PR-144 
Preferred Utilities Manufacturing Corporation 
1860 Broadway, New York 23, N. Y. 
(1) Please send me Bulletin 1000A 
CD Dividends Booklet 


PREFERRED UTILITIES MFG. CORP. 
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Various methods have been developed to remove 
the hardness in water that forms scale in boilers, 
heaters and piping, interferes with process work 


SODIUM ZEOLITE 
CLO) A LIQUON Sodium Zeolite Water Softener is 


frequently the most advantageous external 


: is ide al for m any 7 chemical method of softening such water. Here 


are the reasons: 


SIMPLICITY . . . it is the simplest method of 
removing hardness from a water supply .. . all 
operations are handled by one lever controlling 
a single efficient multiport valve. 


a EFFECTIVENESS . . . it reduces the hardness to practi- 
RS cally zero, even when the raw water varies in composition. 


COMPACTNESS. . . it occupies less space than any other 
water softening equipment. The small size of the LIQUON 
Sodium Zeolite Water Softener results partly from the use 
ast gl of LIQUONEX CR, the modern high-capacity non-siliceous 
resin type of zeolite, and the higher permissible rate of flow 
through the softener tank. In addition, distinctive features 


4 of design, such as the single container for dissolving and 
measuring the regenerating salt, aid LIQUON compactness. 
A LOW COST ... the initial cost, and the cost of salt and 
a labor for a LIQUON Sodium Zeolite Softener are usually 
4 less than for any other external chemical treatment. 


4 
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War, 
Write for Bulletin 5, describi 
the principles of operation and 
applications of these units. 


LIQUID CONDITIONING CORPORATION 


114 East Price Street, Linden, N. J. @ Engineering Service Representatives in Principal Cities 


EVERY PROCESS...EVERY TYPE OF EQUIPMENT 


Sousd?, y) for Conditioning ef Water and Other Liquids 
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PROCESS LOAD 


CLOTHERM 


A single CYCLOTHERM will meet these 
varied steam demands—automatically 
modulating its firing rate to steam de- 
mand—A battery of CYCLOTHERMS will 
give you even greater flexibility 


Designed to meet variable steam demands 
without loss of efficiency or economy 


Whatever your need for steam, there 
is a Cyclotherm Steam Generator to 
do your job— dependably and eco- 
nomically. Sizes range from 10 to 300 
HP; with operating pressures from 
15 to 200 psi. If you check the features 
that measure value you'll see why 
Cyclotherm should be your 1st choice. 
SIMPLIFIED DESIGN — Cyclotherm’s ex- 
clusive combustion method permits 
simplified overall design and 2 pass 
boiler construction. Burner and boil- 
er engineered as an integral unit. 

PERFORMANCE — Cyclotherm provides 
steam automatically as you need it. 


Phone, wire or write for full information 


STEAM GENERATORS 


CYCLOTHERM CORPORATION, 90 BROAD STREET, BOX 902, NEW YORK 4, N. Y. 


Overall thermal efficiency will be 
not less than 80%. 

ECONOMY OF OPERATION—Cyclotherm 
units may be fired with any liquid or 
gaseous fuel with maximum effici- 
ency. Automatic modulation of flame 
on units 80 HP and up. 

Low uPKEeP — Unique combustion 
principle with 2 pass boiler assures 
longer life, fewer and easier inspec- 
tions and “clean-outs”. 

initia cost — Cyclotherm units are 
low in cost; easy and inexpensive to 
install. Delivered ready to produce 
steam; require no special foundation. 
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HEATING LOAD 
8 
sanvany 
be 
6900 18S. STEAM 
3. 
2000 LBS. STEAM 
PER HOUR 
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PIPING 


* Assured Safety 


* Efficient Operation 


Careful and expert preliminary engineering 
work by Navco Engineers, in addition to 
employing the most modern fabricating 
and erection methods, are your guarantee 
of operating savings. 


Consult Navco for just a Pipe Bend, or a 
complete Piping System. 


* Minimum Fuel Costs 


* Low Maintenance 


* Long Trouble-Free Life 


“NATIONAL VALVE” HANUFACTURING COMPANY PITTSBURGH, Ph 


YORK © CHICAGO CLEVELAND « TULSA + BUFFALO. CINCINNATI 
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The values in doing business with one of the 
hundreds of well-established, progressive 
Fairbanks-Morse pump dealers are many: 

First, of course, you gain immediate 
advantages from the intensive research, 
skilled productive techniques and well- 
developed service organization that have 
long been identified with the Fairbanks- 
Morse name. 

Too, you gain the long-term advantages 
of continued aid in keeping your pumps on 
the job—continued benefits from the wide- 
spread, quickly available Fairbanks-Morse 
dealer organization. 

For a pump that’s to give high efficiency 
year after year, buy from the dealer who 
will stand by you, year after year. See your 
Fairbanks-Morse pump dealer for all your 
pumping requirements. 
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FOR DEPENDABLE 
GIVE THE JOB T0 


When tough, ruggedly-built Exide Batteries 
do the cranking, Diesel engines start. The 
great power of these specialized batteries 
and their ability to discharge at high rates 
and high voltages, enable them to deliver the 
extra speed that Diesel cranking requires. 


You'll find Exide Batteries 
on trucks, buses and off-the- 
highway equipment... in XI 


BATTERIES 


ships, railway locomotives 


DIESEL CRANKING 


EXIDE BATTERIES 


and industrial power plants. And on each 
job, Exide Batteries are giving dependable 
cranking performance with long-life, econ- 
omy and ease of maintenance. 

Write today for a FREE copy of the 
Exide Catalog on Heavy-Duty Batteries. It 
gives you catalog data and 
information on how to get 
the most from your Diesel 


Cranking Batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited, Toronto 
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ive steam 


an ‘'reason why" 


(7) STEAM TO HEATER 


on air 
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A road-block stops the flow of traffic... 


Until the danger is past. 


An & Turbine Protection System stops flow, too... 
Stops flow of h. p. steam to turbine... 
Stops back-flow of |. p. steam... 

And relieves excess pressure . . . 
In extraction line. 
It stands guard at danger spots. 

Fach valve in the system... 

Throttle, Oil Trip, Bleeder Check, Relief . . . 
Performs a particular function .. . 

Works with the others .. . 

To protect the turbine. 


Bulletin SK contains detailed information... 


Send for your copy today. 


OIL TRIP VALVE— J EMERGENCY 
OVERSPEED 
GOVERNOR 


RELIEF VALVE ah 
HIGH PRESSURE 
OIL SUPPLY 


BLEEDER 
| OIL LEVEL 
VALVE 
Nac. 
\ Tie 


SCHUTTE &® KOERTING COMPANY 


Schutte & Koerting 


WMauupacturing Eugiucers 
1150 THOMPSON STREET + PHILADELPHIA 22, PA. 


JET APPARATUS + HEAT TRANSFER EQUIPMENT + STRAINERS + CONDENSERS AND 


VACUUM PUMPS + OIL BURNING EQUIPMENT - ROTAMETERS AND FLOW INDICATORS 
RADIAFIN TUBES + VALVES + SPRAY NOZZLES AND ATOMIZERS - GEAR PUMPS 


4 at danger 4 
nds guar A\ 
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Kennedy Valves are durable. Look at this iron-body gate 
valve . . . note the stout construction of the disc . . . the ex- 
ceptionally thick and wide disc and seat rings . . . the heavily 
proportioned stem threads. 


You get these and many other features when you specify 
Kennedy Valves. Want full details? . . . write for a copy of 
Kennedy’s 240-page Catalog. It contains complete informa- 
tion on the Kennedy bronze and iron-body gate, globe, angle 
and check valves, pipe fittings, flanges, and other valves and 
accessories. 


BUY FROM YOUR LOCAL DISTRIBUTOR 


The Kennedy lron-body Wedge Gate Valve is 
a made for a range of pressures with non-rising 


stem or outside-screw-and-yoke. Illustration 
é, shows standard type, outside-screw-and-yoke. 
valves-pipe fittings-fire hydrants 


THE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK Offices and Warehouses in Principal Cities 
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SHOT IN 
THE DARK 
WITH 


BABBITTED BEARINGS * 


With customary Precision-Built technique, Jeffrey makes a line — 
of bearings to a high degree of accuracy and for shaft sizes 
*” to 6”. Consider these points: 


* Caps and bases are accurately ground before babbitting. 


¢ Caps are drilled iid tapped we grease cups or high-pressure 
lubrication fittings. 


* Bores are broached and ends of all orem faced with 
caps bolted ‘in place. 


* Hard fibre shims between cap and base. . 
¢ Ample grease storage space provided — grooves at the split 


properly distribute grease over entire length of bearing 
surface. 


Type K Split Journal Bearing 
for small shafts (Patented). 
Also Type J Solid Journal 
Bearings. 


Type HD (Hollow Dowel 
Construction) bearing for 
general service (Patents 
Pending). 


* Packaged individually in sealed cartons — protected during 
shipment, handling and stocking. 


So perfectly aligned . . . so accurate . . . so, let us tell you 
more about them. Write TODAY. 


Type MG (Machined Gib 
type) Bearing for heavy duty 
service. 


Type & Angle Bearing for inclined 
conveyors and elevators. 


“MANUED \CTURING COMPANY 

911-99 ‘North Fourth St., Columbus 16, Ohio PS 
eltimere Buttalc 2 ~ 130 Harlan Jacksonville Putsbergh 
Birmingham 3 Chicage 1 Denver 2 Heuston 
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MARSH ALONE HAS 
THE "*RECALIBRATOR" 


—quickest and bese way 
to correct a gauge that 
has been knocked out of 
adjustment by improper 
handling. 


| 


PREFERRED 


by 59 leading makers 
of hydraulic machinery 


Hydraulic service imposes extra-heavy demands 
on pressure gauges. Applied to hydraulic machin- 
ery, gauges must be extremely accurate, yet suffi- 
ciently rugged to stand up under the high pres- 
sures and unpredictable shocks which character- 
ize hydraulic operation. 

As a result, manufacturers in this field are 
highly critical in selecting gauges. So there could 

no more impressive tribute to Marsh quality 
and stamina than the preference accorded Marsh 
Gauges in this particularly difficult field. 

Here is a field in which firms are large in size, 
but small in number; yet Marsh Gauges are cur- 
rently used by 59 leading manufacturers whose 
output, conservatively estimated, represents a sub- 
stantial majority of the nation’s production of 
hydraulic machinery. The products include every 
type of equipment—testing, lifting, forging, form- 
ing, broaching and forcing presses applying pres- 
sures up to thousands of tons. 


“THE ST. 


*Subsequent advertisements will cite 


additional examples of this. 
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Yes, the designers of hydraulic equipment have 
recognized in Marsh Gauges the same combina- 
tion of qualities that they have so well mastered 
in their own equipment—the combination of ac- 
curacy and stamina. A significant tribute, this, but 
merely one more example of the preference ac- 
corded Mash Gauges, in many fields.* 

For your pressure gauge needs, why settle for 
less than the instruments preferred by the most 
critical users of pressure gauges? 


JAS. P. MARSH CORPORATION 
2025 Southport Ave., Chicago 14, Ill. 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


Jas. P. Marsh products include: A full liné and range of 
gauges in pressure, compound, altitude, hydraulic, sprin- 
kler, ammonia, ounce-graduated retard, test, and dia- 
phragm types. Dial thermometers in rigid stem and remote 
reading types. A broad line of steam and hot water heat- 
ing specialties, Ask for literature. 


: 
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If your power-plant is creating a smoke nuisance, check up on 
the possibilities of Buffalo Cinder Eliminating Fans. 


“Buffalo” Cinder Eliminating Induced Draft Fans do two jobs 
for you with wear-economy and power-economy. They pro- 
vide efficient induced draft ... and remove up to 98% of the 
solids from your smoke! 


They can improve your public relations and your production 
... economically. Why not write us now for all the facts? 


BUFFALO FORGE COMPANY 


488 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


RAFT 


i Nete elader ellmi- 
construction = 
no movieg parm: 
or “gedgets”* te weer out. 


¥ COOLING TOWERS - HEAT EXCHANGERS 
10 F P HILADEL P H lA 
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Chicago Detroit 
Pittsburgh ¢ Philadelphia 
Tulsa 
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Now more than ever before it is 
essential to use the best lubricants 
available — for maximum... top 
efficiency ... lowest operating cost. 
That’s why more and more oper- 
ators are choosing Tycol scientif- 
ically engineered oils and greases. 

Whatever your lubricating need 
—for mine car or tipple, textile 
loom or spindle, stationary Diesel 
or locomotive, steam engine or 
turbine .. . for extreme pressure, 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB’ 


high or low temperature, heavy 
duty, high speed, or any other 
service condition — there’s a Tycol 
oil or grease exactly suited to your 
specific need. 

Let us prove Tycol Engineered 
Lubrication efficiency to you... 
show you the extra value in every 
measure of Tycol oil and grease. 
Write, or wire your nearest Tide 
Water Associated office for the 
facts. 
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| choose Tycol engineered lubrication! 
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This is the Chase Network —handiest way to buy brass 


ALBANY? ATLANTA? BALTIMORE BOSTON CHICAGO CINCINNATI 
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BUS INSTALLATIONS 


ANT a strong bus conductor for your 
AC bus installations? One-piece ven- 
tilated Square Copper Tube...first developed 
commercially by Chase... gives you maxi- 
mum mechanical strength in all directions: 


Want efficiency? Chase Bus (Conductors 
are internally cooled by natural convection 
(through ventilating holes top and bottom) 
—for increased current-carrying capacity. 


Chase 


BRASS & COPPER CO. 


INCORPORATED 


Quick and easy to install— requiring no 
auxiliary clamping devices, Chase Square 
Copper Tube may be the answer to your 
AC bus conductor preblems. Find out more 
about these and other Chase bus conductors 
in the Chase Electrical Handbook. 


Let Chase engineers help you in planning 
your new installations. Outline your re- 
quirements in a letter to Dept. EW-96. 


Waterbury 91, Connecticut 
SUBSIDIARY OF KEMNECOTT COPPER CORPORATION 


CLEVELAND DETROIT HOUSTONT INDIANAPOLIS JACKSONVILLE KANSAS CITY,MO. LOS ANGELES MILWAUKEE 
MINNEAPOLIS WEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTONT (tindicotes Sales Office Only’ 
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Superior Steam Generators 
Need No Expensive Chimney 


The induced draft fans which are built into every Superior 
Steam Generator are of sufficient capacity to furnish all the 
air required for operation at maximum rating without need of 
a chimney other than a vent to carry off combustion gases. 

This, in itself, results in a considerable saving of capital 
expense where new construction is contemplated. To steam 
plants with existing stacks, it brings freedom from problems 
of poor draft, fluctuating and changing draft conditions and 
chimney maintenance. 

Smooth and quiet operation is assured by the use of multiple 
fans of ample size rotating at low speed. Designed specifically 
for this application, these fans induce adequate draft which 
is evenly distributed across the entire boiler tube area. 

An important inherent advantage of the induced draft is that 
it eliminates the danger of forcing combustion gases into the 
boiler room. It also eliminates the soot and dirt which accu- 
mulate from these exhaust gases. With a Superior Steam 
Generator, a clean, healthful boiler room is assured. 

Available in 17 sizes ranging from 20 to 500 b.h.p. for 
pressures up to 200 p.s.i, Superior Steam Generators are 
shipped completely assembled, factory tested and guaranteed. 


Write for Catalog 101 
giving detailed speci- 
fications. It's free. 


C ombustion | ndustries, inc. 


EMMAUS, PA. 
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WIDEST RANGE 


thicknesses. SEAMLESS 


QUARTER-MARKED 
ENDS 
Easier, more accurate FULL WALL 
fabrication. THICKNESS 


Never less than 
specification minimum. 


REINFORCED HERE 
More metal where the 
stress is higher, 


MACHINE 2 PERMANENT 


urface weld aw 

and land, simplify lining up. 4 Soon size and weight. 


Down to the last detail WeldELLS are engineered to 
meet all requirements of any pipe welding job. They meas- 
ure up to all requirements of pipe welding more fully than 
other fittings because they have designed into them features 
that are combined in no other make. 

A number of these features are pointed out above. They 
give you the means of doing the job as well as it can be done 
—as easily, as rapidly, as economically as it can be done. This 
combination of features means extra value that is yours only 
in WeldELLS and other Taylor Forge fittings for pipe weld- 
ing. Insist on the fittings that “have everything” . . . it pays! 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: P. O. Box 485, Chicago 
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SOR 


Power costs have gone down 50% in the Ford 
Motor Company's Chicage power plant near the 
Calumet River. This is another example of how 
modern automatic extraction type turbines can cut 
power costs, far below costs of older methods of 


power generation. Superintendent reports ‘‘ex-, 


cellent service record during the period since in- 
stallation with no interruption.” 


Engineered to Fit the Job 
Taking 225 lb. 525° steam at the throttle, the 
Worthington-Moore turbines exhaust to the con- 
densers, and automatically extract steam at 5 Ibs. 


pressure to satisfy variable process and heating 
steam requirements. 


POWER April 1947 


Investigate WORTHINGTON-Moore Teamwork 
In many other turbine-generator installations, 
firms like yours have profited from Worthington’s 
broad experience with steam power plant equip- 
ment, plus Moore's years of turbine engineering 
and manufacture. Write us, or call our nearest dis- 
trict office. Worthington Pump and Machinery Corpora- 
tion, Moore Steam Turbine Division, Wellsville, N.Y. 


WORTHINGTON 
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for ALL Power Plant Purposes 
from this ONE Dependable Source 


B&W is the one place you can get Seam- 
less or Welded steel tubes for any require- 
ment in your power plant. Boiler, 
condenser, heat-exchanger and other 
pressure tubes are made by B&W in the 
widest variety of analyses available from 
a single source—from low carbons to 
high alloys, including a full range of 
stainless steels of the ferritic and austen- 
itic groups; carbon-molybdenum steels, 
and Croloy grades developed by B&W. 


In many cases, your orders for B & W 
Tubes can be promptly filled from local 
warehouse stocks by authorized distribu- 
tors located in all principal cities. 


TA-1405 


Other B&W Products 


& 
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THE BABCOCK & WILCOX CoO. 
@5 LIBERTY STREET + NEW YORK 6, N. Y. 


Water-Tube Boilers, for Stotionary Power Plants, for 
Marine Service + Water-Cooled Furnaces * Super- 
heaters * Economizers * Air Heaters * Pulverized-Coal 
Equipment * Chain-Grate Stokers + Oi], Gas and Multi- 


rs fuel Burners * Refractories + Process Equipment. 


x 
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WATER SOFTENING? 


First consider these unmatched features 
of the Elgin Water Softener . 


1 ‘Delivers up to 44% More Soft Water—than other zeolite 
softeners of the same size. 


2 Lower first cost—on basis of cost per thousand gallons 
delivered. 


3 Lower operating cost—as a result of reduced salt and 
wash water consumption achieved by improved distribut- 
ing and collecting arrangement. 


4 Higher efficiency—because zeolite is kept clean and active, 
producing more zero-soft water per pound of salt used. 


§ Less Maintenance—proved by surveys showing fewer re- 
pairs, less replacements, and prevention of zeolite loss. 


6 Longer life—a result of more efficient distribution, collec- 
tion and regulation of water and brine which keeps zeolite 
clean and adds years to service life. 


7 less space required—other softeners must be as much as 
50% larger to give equal capacity. 


—then consider Elgin nation wide service 


In the opinion of hundreds of users, the features of the Elgin 
Zeolite Softener listed above make it the most effective equip- 
ment of this type ever developed. However, no single piece of 
equipment offers a solution to all water conditioning needs. 
Therefore, Elgin engineering service is as important as Elgin 
equipment. Elgin district engineers are located in principal 
cities from coast to coast. They are specialists with practical 
operating experience who will assist you in providing economi- 


cal water conditioning engineered to your particular require- 
ments. 


) —and the scope of Elgin equipment 


With water softeners of every type and size from which to 
choose, Elgin is in a position to provide equipment specifically 
designed to your needs. Incredible though it may seem, Elgin 
is in a position to build over 5,000 combinations of types and 
sizes of water conditioning equipment. 


'—Above all, Elgin Experience . . .. . 


At your service is knowledge gained in over 38 years of 
research and engineering experience in which Elgin has pio- 
neered major improvements in the science of 
water softening and conditioning. In our re- 
search department alone, a large staff of en- 
gineers and chemists devote their entire 
time to the solution of special water prob- 
lems. They maintain one of the country’s 
most complete files of water analyses. Any 
new analytical work required in making 
recommendations is performed without 
charge. 

Yes, from any standpoint — product, 
engineering service, experience — Elgin 
is the choice of leaders in every field. 


Let an Etyin Engineer ou Dian 


120 North rove Ave 
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are physically and chemically stable! 


Long service on heated equipment does not lower the 
high insulating efficiency of Eagle-Picher Blankets. Their 
principal ingredient, Eagle-Picher Mineral Wool, does 
not break down or deteriorate despite continuous ex- 
posure to temperatures as high as 1200 F. This physical 
and chemical stability enables Eagle-Picher Blankets to 
resist water, steam, moisture, corrosive fumes and nor- 
mal vibration permanently. Complete technical and 


application data sent on request. 


More power 


to you, with 


EAGLE-PICHER 


Insulations 


The complete line of 
Eagle-Picher Insulations 
includes: 


Eagle-Picher Super “66” Cement 
Eagle-Picher Supertemp Block 


Eagle-Picher Low Temperature 
Felts 
Eagle-Picher Loose Wool 
Eagle-Picher Stalastic 
Eagle-Picher Insulseal 
Eagle-Picher Pipe Covering 
Eagle-Picher Insulstic 
Eagle-Picher Swetchek 
Eagle-Picher Finishing Cements 


EAGLE-PICHER 
INSULATIONS for 


Since 1843 
THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 
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..- Another Reason for the Superiority 
of Modern SHOP FABRICATION 


IFFICULT fabrication that cannot be done 

efficiently in the field is handled easily in 
the completely equipped Pittsburgh Piping 
plant. For example, shop equipment such as 
that illustrated, enables the welder to work in 
a down-hand position on circumferential 
welds. Each weld is inspected, and labora- 
tory facilities are utilized as required to 
analyze welding specimens. 

Quality—the important factor in the safe 
performance of any installation—is assured 
when piping is pre-fabricated in the shops of 
Pittsburgh Piping and Equipment Company. 
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315 West 9th Street, Los Angeles 


The advantages of shop fabrication—extended 
experience, specialized engineering help, 
every facility for bending, VanStoning, machin- 
ing, heat-treating, stress-relieving, pressure- 
testing—assure an infinitely better piping ou 


Wh, tationd Buiideng Atte 
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AND EQUIPMENT COMPANY 
© Forty-Third Street — Pittsburgh, Penna. 
ghworth Building, New York . Peoples Gos Buiding Chicago 
Chamber of Commerce Bi Public Square Buriding, 
10k Tower, Detror High Street, Boston 
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Simple FOXBORO Control System operates 
screen whenever suction level drops... 


ERE’S AN EASY, inexpensive way to make sure 

that your condenser well won't go dry if exces- 
sive refuse causes sudden plugging of the travel- 
ling screen. 


Foxboro Travelling Screen Control supplements 
periodic screen-timing with a “judgment” that's almost 
human. By continuous measurement of water level 
on each side of the screen, this sensitive control sys- 
tem independently starts the cleaning action when- 
ever a predetermined safe differential is exceeded. 
When correct levels are again restored, it automati- 
cally shuts down screen and spray motors. In case 
of unusually severe fouling of the screen, the con- 
troller can also operate a warning signal. 


Write for complete information on Foxboro Travel- 
ling Screen Control and Bulletin 184-4 containing 
details of Foxboro Rotax Controllers. The Foxboro 
Company, 68 Neponset Ave., Foxboro, Mass., U.S. A. 


— 
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REG. VU. S. PAT. OFF. 


ROTAX 


Liquid Level Controiler 


The “heart” of Foxboro Travelling Screen 
Control. An extremely simple, positive-operat- 
ing controller that translates level differential 
into operation of motors. In addition, it can 
operate a warning horn or light in case of 
unusually severe plugging. 


Exclusive Rotax features include: positive 
electrical contact; special lock-up circuit which 
eliminates chattering of control relays; constant 
brush pressures; self-cleaning platinum contact 
surfaces; easy setting of control point; and free- 
dom from maintenance. 


SCHEMATIC DIAGRAM, left, shows 
simplicity of Foxboro Travelling 
Screen Control System. Water level 
differential through the screen is 
continuously measured by bubble 
tubes. The Foxboro Rotax (electric) 
Controller starts and stops the screen 
and spray motors, as required to 


maintain safe differential. 


: Automatic Cure 
| ell 4 
Travelling, Intake Sere 
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PERMUTIT* DEAERATING HEATERS REMOVE ALL 
OXYGEN AND FREE CO2 FROM FEEDWATER 


is banned! Boilers, 
auxiliaries, and steam lines are 
kept rust-free, in top operating 
condition, year after year with 
Permutit Deaerating Heaters. 


Permutit Deaerating Heaters are 


mer. guaranteed to remove all oxygen 


(Winkler test) and free CO» from 
feedwater. Spraying the feedwater 
through steam removes most of the 
oxygen and free CO2; deaeration 
is completed when the preheated 
water is boiled briskly in the steam 
scrubber. Bled or exhaust steam is 


utilized for the entire operation! 


Free Advisory Service! Permutit 
makes every type of water-condi- 
tioning equipment... its technical 
staff will be glad to cooperate with 


. you and your consultants to design 


equipment that will fit your 
individual plant requirements. 
Write for free, informative book- 
lets, to The Permutit Company, 
Dept. P4, 330 W. 42nd St., New 
York 18, N. Y., or Permutit Com- 
pany of Canada, Ltd., Montreal. 


*Trademark, Reg. U.S. Pat. Off. 
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Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough-going 
and growing knowledge of the business they are in. 


It works In the power plant fleld as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job Insurance 
there is—KNOWLEDGE. 


llow about you? Do you know how quickly knowledge will pile om 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a y, while you use the books? 


Thousands of men -have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant fleld. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
fleld—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The iittle 
stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only one result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 
socuaens, all the information he needs in order to get ahead in 
is work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It is a 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tlee. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 

of the Power Plant Library for 10 days’ examination. If you decide 

to keep the books after ev,umining them, just send $3.50 and then $3.00 

a month until the total low price of $18.50 has been paid. See the 
McGRAW- HILL 


coupon below for details. Send it Now and HOLD THAT JOB! 

ON- APPROVAL COUPON \\ 
McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. Y. C. 18 
Ship to me charges prepaid the six volumes of the library of 
Power Plant Practice. If satisfactory, I will send $3.60 in ten 
days and $3.00 a month until the price of $18.50 has been paid. 


If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


City and State 


Position 


For Canadian price, write Embassy Book Co., 
13 Richmond Street B., Toronto 1 
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MANHATTAN’S Gondoy 


COMPENSATION PRINCIPLE 


no shirkers...every ply a worker 


It’s what happens to a belt when rounding the pulleys that mainly determines the life of the belt. The simple experi- 
ment shown here, with cards representing plies of a rubber transmission belt, graphically demonstrates the difference 
in stress between plies when flexing over pulley circumferences. 


EQUALIZED PLY STRESSES inGondo’ COMPENSATED BELTS 


The Compensation Principle developed by Manhattan engineers has solved the problem of the top plies being over- 
worked while the bottom plies just “go along for the ride.” Ply stresses are Equalized in the manufacture of Condor 
Compensated belts, so that all Strength Members pull together at the point of power delivery. 


Among nine proved advantages of the Compensated construction are elimination of outside ply rupture and longer 

fastener life, freedom from ply separation and less wear on the driving surface. You also have a greater overload 

capacity, greater margin of safety, and consequently longer service. Send for Bulletin 6808 F, packed with detailed data. 


A SINGLE SOURCE FOR A COMPLETE BELTING LINE 


Manhattan offers a range of four tensions in driving surfaces on rubber transmission belts, Also Endless Cord, Non-Spark, Oil-Proof and 
teid-Proof constructions, Belts can be factory-made endless or field vulcanized by the Condor-Weld method. All Manhattan endless. belts 
have the patented E-xtensible-Tip outer-ply splice which prolongs belt life considerably. Literature on request. 


TAN RUBBER DIVISION PASSAIC, NEW: JERSEY 
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This gives 
the Green Light 
your orders! 


It you have ever had to delay your own opera- 
tions because special equipment didn’t arrive 
when promised, you'll give three cheers for this 
“Production Cop.” 

On the floor of every Kellogg shop there’s a 
man charged with the sole responsibility of 
keeping one eye on work in process and the 
other eye on promised delivery dates. These men 
have full authority to rearrange production 
schedules in order to make shipments on time. 
In these days, when deliveries of raw materials 
are uncertain, the operational flexibility made 
possible by Kellogg’s “Production Cops” can 
mean the difference between delay—and getting 
your job when you want it. 

The extent to which Kellogg goes to keep de- 
livery promises is just one facet of the depend- 
ability that goes into all Kellogg Fabricated 
Products—one more reason why so many of the 
nation’s top industries look to The M. W. Kellogg 
Company when specifications call for a partic- 
ularly good job—on time! 


\ ae NEW YORK © JERSEY CITY © BUFFALO « LOS ANGELES 
TULSA HOUSTON TORONTO LONDON PARIS 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING + FORGED AND WELDED FITTINGS ...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


Metallurgical Research con- Unique Technical Backing of Complete Facilities for che Quality Control embracing On-Time Delivery made pos- Top Welding Performance 
ducted continually by rec- an extensive organization fabrication of steel prod- * theconstantapplicationof sible by a flexible plan- assured by specially de- 
ognized specialists who with an international rep- _ucts from simple forgings the most advanced inspec- ming group authorized to signed equipment and 
have made major contri- utationin both processand to the most intricate 120 tion methods, both visual re-route work to meet exclusive employment of 
butions in this field. fabrication engineering. foot towers. and non-destructive. promised dates. master operators. 
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HEN YOU sum up the benefits from a 
CASH STANDARD Automatic Combus- 
tion Control System you will get the following 
answer ... whether you operate a single boiler 
or batteries of two or more boilers ... 1, you 
have lower fuel bills — 2, you have increased 
boiler capacity — 3, you make a decided cut in 
maintenance. 


BULLETIN NO. 300 TELLS THE STORY 


Send for your copy and read about the application of this 
system and the various combinations of units possible to 
meet all conditions. See typical installations on coal, oil, and 
gas fired boilers. 


ARD Oro FURNACE 
comes complete DRAFT 
CONTROLLER 


with Operating 
Power Cylinder) 
works from overfire 
draft, regulating 
the boiler uptake 
damper to intai 
a constant draft in 
the combustion 
chamber. 


AIR FLOW 
CONTROLLER 


This CASH STANDARD Air Flow Controller meters 
the air needed for combustion. Install it near its 
damper. It is not affected by changes in fuel bed 
resistance or any other variables, because it meters 
air supply according to the differential pressure 
through the gas passages of the boiler, doing its part 
to insure perfect combustion. 


FUEL FEED CONTROLLER ys 


This CASH STANDARD Master Controller automatically 
regulates fuel feed. Locate it conveniently. Working from 
boiler pressure, it will adjust the rate of combustion by 
regulating the rate at which fuel (any kind of fuel) is sup- 
plied to the boiler furnace. And it will adjust the Air 

: . oe oa Flow Controller so the correct amount of air is supplied 
Pe ees for proper combustion—hence, money saving. 


A.W. CASH COMPAN 


POWER ® April 1947 


COMBUSTION 

SYSTEMS 

CASH STANDARD 
7 275 


* 


STEEL FITTINGS 
CAN SAVE YOU MONEY 


On ANY kind of piping job—high or low pressure —where 
vibration, pounding, or shock loads cause leakage at the joints, 
a W-S FORGED STEEL FITTING 
can save you money. Because 
it is FORGED for STRENGTH, 
it can be drawn up tighter 
and machining is up to the 
high A.S.T. standards. 

Wherever you see the 
'W-S mark on a fitting, it 
is FORGED for STRENGTH. 


Watson-Stillman fittings are available 
in Carbon Steel, Carbon Molybdenum, 
Chromium Molybdenum and various 
types of Stainless Steels. Socket Weld- 

ing and Screw End Types up to4 in, ~ 
Write or call for Bulletin A-3. 


> 


@ 2636, 


AY 
Lk = 
“hy 


4 


276 -POWER ® April 1947 


| | 
| 
| 
4 
: WATSON-STILLMAN CO. + ROSELLE, NEW JERSEY — 
> - 
Sold Through Leading Industrial Distributors 
% Y 
piv 
a Y Ris 
4 


OBSOLETE? UNSAFE? TOO SMALL? 
If your present equipment is more of a hindrance than a help, 
remember Otis has the size, capacity and speed for every freight 
or materials-handling job —and your local Otis office is pre- 


pared to specify an elevator precisely suited to your needs. 
Call Otis today. 


OHIO? GEORGIA? OREGON? 
« Our 245 offices are manned by trained experts who are familiar 
=X be EW gt...\2 with local conditions. This means a better solution to your prob- 


== skit lems, regardless of your plant’s size or location. What’s more, 


iret the same painstaking workmanship, the same anxious-to-please 


=~ —{.|*-\- service go into every job we handle — small or large, one elevator 
wn or 20. Call Otis today. 


OFFICES IN 


Yes, wherever you are, whatever your elevator needs may be, 
Otis can serve you better. 
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advantage” 


SELF-PRIMING by exclusive “diffuser” method. 
Fast, certain and entirely automatic on suction lifts 
as high as 25 feet. 


EFFICIENT. No auxiliary priming devices. Noth- 
ing to manipulate or adjust. No recirculation or 
wasted motion. 


DEPENDABLE. Simple in design. No jets, ports 
or by-passes. No foot valves. No air binding. 


ENDURING. Made for long, hard service. Will 
handle clear, gritty, heavy or volatile liquids. 


1% to 10-inch sizes. 25 to 3500 GPM. 
Interesting literature sent promptly. 
Marlow Pumps, 592 Greenwood Ave., 
Ridgewood, N. J. 


Aw % 


Manufacturers of Quality Pumps 


Since 1924 


TRADE 


RINGS 
STAINLESS STEEL 800 BRINELL MAIN VALVES 
CORROSION RESISTANT SPRINGS 


HARDENED STAINLESS 


STEEL CYLINDER 


Exclusive Features 
—at no extra cost! 


Supplied as standard 
equipment in LESLIE 
Pressure Reducing Valves, 
Pressure Controllers, 
Pump Governors, 
Temperature Regulators | 
for Steam services. 


Write for Bulletin 461. 


255 GRANT AVE,, “LYNDHURST, N. J. 


PRESSURE REDUCING VALVES - PRESSURE CONTROLLERS 
PUMP GOVERNORS TEMPERATURE REGULATORS 


SELF CLEANING STRAINERS  LESLIE-TYFON WHISTLES 
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in your Steam System 


The CORAVOL-ZONE—indicated by the shaded area in the diegram—includes 
every part of a steam system not accessible to boiler feed water treatment. 
It includes the boiler above the water line, steam lines, condensate ~_~ 
lines, radiators, valves, traps ond equipment. This zene con now 

reached and protected ogainst rust and corresive action—by conavot. 


SAVES YOU COSTLY 


Pipe Repairs, Replacements, 
Maintenance Labor, Hours 
and Days of Shutdown Loss 


CORAVOL in your steam system (1) pre- 
vents corrosion in steam and condensate 
lines, (2) cleans out clogging rust de- 
posits resulting from previous corrosion. 
Thus, CORAVOL protects lines; increases 
effectiveness of heat transfer surfaces; re- 
stores original capacity of lines and the 
operating efficiency of valves and traps. 


CORAVOL is mot a boiler feed water treat- 
ment—it is designed expressly for use in 
steam systems. Because CORAVOL vola- 
tilizes and condenses with the steam, it 
circulates throughout your entire steam 
system and protects a/l zones from corro- 
sive attack. 


The use of CORAVOL in steam systems is 
covered by U.S. patent No. 2053024. The 
Western Chemical Co., owner of this pat- 
ent, grants licenses ander which volatile 
amines purchased from other sources may 
be used in steam systems upon payment 
of royalty to Western Chemical Co. 


WRITE TODAY for complete FREE data 
about the CORAVOL process. 


CORAVOL is part of a complete 
technical service which provides 
special formulas of treatment for: 
Boiler Feed Water . . . Hot Water Supply 


. Refrigerating Brine . . . Cooling and 
Condenser Water . . . Rapid Scale Removal 
. Coagulation . . . Algae Control. 


57 Years of Experience in the Chemical Treatment of Water. 


713 WASHINGTON KANSAS CITY, MO. 
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tube, tearing away every bit of scale, and slashing cleaning time to 


/ Here comes another Lagonda tube cleaner driving through a boiler 
a new low. 


mS The Lagonda cleaner turns outage time into ‘‘quicktime” with its 
swift-revolving cutter head which bites and chews its way through the 
toughest scale deposit. And its rugged 1300 series motor packs the 
power punch necessary to keep on driving this spearhead through the 
tube cleaning battlefield. 


There is a whale of a lot of speedy tube cleaning going on these 
days with Lagonda cleaners. It will pay you to check on the features 
of these expertly engineered tools for faster, trouble-free cleaning. 
Well illustrated bulletins tell how these cleaners do it. Write for them 
today. Immediate deliveries on all Lagonda cleaners and accessories. 


COM PA N Y 


Lagonda Division, SPRINGFIELD, OHIO 


Plants at: JEANNETTE, PA. ° RIDGWAY, PA. 
SPRINGFIELD, O. * NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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INSTANTANEOUS 
SERVICE 


MARION Gulf Stream Hot Water Heater 


to Utilize low pressure or live steam to assure abundant hot water. 
c ARBON AND GULF STREAM heats swiftly through four concentric tubes, includ- 
GUM ing outer shell, providing intimate steam and water contact. 


they go away and STAY AWAY when you use 


@ Steam fills central tube and annular space between two middle 


WI L COLEN FE tubes. Water enters through pipe at extreme left, fills annular 
. space between central tube and one surrounding it and between. 


Reg. U. 8. Pat. Office 


shell and next inner tube. Slidable packing glands at shell ends 


ide f i d contraction, t strains and leaks. 
DIESEL ENGINE SOLVENT moves to top ond rotors to system, conserving ol 


From the first turn of a Diesel engine, gum and carbon begin to form. Soon heat value. Here is ECONOMY and DEPENDABILITY. 
every engine requires carbon removed and valves ground, owing to loss of 
power, pep, and wasteful consumption of oil and gas. Line ranges from 4” to 8” in diameter, 4’ to 12° in length. 
When Wilcolene is added to oil, a mist or vapor is formed which carrles ‘ 
solvent and lubricant to all the moving parts. It goes into places almost Capacity ratings with steam at 25 Ibs. are 370 to 4,335 GPH with 
inaccessible for mechanical cleaning. The solvent immediately attacks gum ‘ a . 
wherever found which is converted into a liquid. e solvent does not temperature rise from 50° to 180° F. Installation requires little 
dissolve carbon, but changes its nature, making it soft and flaky, in which a pon P 
condition, it t quickly destroyed and blown out. Even hard carbon is space. May be near floor line, ceiling or on wall. Standard design 
removed in a short time and rings are able to work again, ‘ 
— reasing a cleans every —— and wearing part of metal. allows for 150 Ibs. working pressure. 

colene then proceeds to attach a film of lubrication te solvents such as 
gasoline, acids, etc., and once the film has been formed, carbon and gum PLANS SUBMITTED FOR ANY APPLICATION. 


cannot be made to stick on these parts again. 


The use of Wilcolene is not an additional expense, but an actual economy 
in the operation of any Diesel engine. Try also Wilcolene Soot Remover and 
Wilcolene Fuel Oil Solvent. 


Agencies Available in Principal Cities 


SEE YOUR DEALER 
OR WRITE US 


WILCOLENE MFG. CO. 


200 WEST 72nd STREET, NEW YORK 23, N.Y. MARION MACHINE, FOUNDRY & SUPPLY CO. 


Marion, Indiana, U. §. A, 


a 
for inspection... 


It’s easy .. . any time . . . for inspection or maintenance. Just two 
clamp screws to open and the diaphragm casing is off. Just open the 
door in the yoke and the spring adjustment and stuffing box are 
exposed. For other equally important new features of the revolu- 
tionary new K & M KONTROL MOTOR, check this list: 


Pressed steel Diaphragm Casing .. . lighter . . . tougher. 
Rigid Welded Steel Tubular Yoke. 

Duo-seal molded diaphragm prévides high travel, uniform loading. 
Long calibrated Steel spring . . . fully enclosed. 

Enclosed ball bearing spring adjusting screw. 

Siveuntined Flow Valve Body for high capacity . . . unrestricted 
iow areas. 

Super finished inner Valve Guides, honed guide bushings, top and 
bottom . . . for minimum friction; life. 


L 
M VELLER 
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Kieley & Mueller, Inc., 2033 43rd St., North Bergen, N. J. 


Represented in 


New York Houston Pittsburgh San Francisco Dallas 
Detroit Los Angeles Philadelphia Chicago Denver 
Cincinnati Rochester Tulse Baltimore Portiand 


New Orleans 
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1. ALL MONEL METAL Lifetime Construction. 2. Electrical connection outside vane 
cing. 3. Electrical leads enter motor through hollow vane. 4. Ventilating air in 
through hollow vanes. 5. Air out through annular space. (Thus no saturated 
vapors contact motor or bearings.) 6. Stator and rotor windings are fresh-air 
cooled. 7. Streamlined flow vanes supporting motor and fan guide axial air flow ify 
and increase efficiency. 8. Air-foil section hollow fan blades. 9%. Spherical hub 
permits optimum blade pitch setting. 10. Spherical stator section permits eptimum 
vane pitch setting. One complete easily-installed unit, ready for service. cE 


Pritchard's "MOORE Lifetime’ 4 
COOLING TOWER 


beat the toughest service problems 


At last, here is the complete answer to fan operating difficulties 
which have vexed mechanical draft tower owners. Pritchard- i 
Moore pressure blowers for cooling tower applications are x. 
thoroughly service-proved for trouble-free, maintenance-free, 


high-efficiency, heavy-duty performance in continuous operation 
and severe conditions. The spherical hub houses a slow-speed ball- 
bearing motor, lubricated for life, suspended in the fan ring by 
hollow vanes which ventilate the motor and guide the air stream. 


Rings, vanes, hubs and blades, all Monel to resist corrosion; mount 
either horizontally or vertically; diameters from 36” to 96”. 
Available on new Pritchard towers or as replacement units. Write 
for details today. 


30-Day Shipment® 


on Complete Cooling Tower Fan Assemblies iim 


Full information on other Pritchard equipment in Sweets, ig 
Chemical Engineering Catalog, ASH & VE Guide, etc. * 


EQUIPMENT DIVISION 
J. F. Pritchard & Company, Fidelity Building, Kansas City 6, Missouri 


New York, Chicago, Houston, St. Louis, Tulsa, Los Angeles, Pittsburgh, Dal’as, 
Detroit, Omaha, Denver, Atlanta, St. Paul, Salt Lake City, El Paso, Mexico City. 


7 ~ | 
( ENGINEERS e CONSTRUCTORS e MANUFACTURERS 


for the CHEMICAL, PETROLEUM, GAS & POWER industries 
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HAHN PRODUCTS FOR 
ECONOMY & EFFICIENCY 


“Most economical in steam- 
consumption and mainte- 
nance." Design of every part, 
fitting, etc., based on our ex- 
perience of 25 years with the 


PIPE-LINE or PNEUMATIC 
CONVEYORS years with 
FOR ASHES AND FLY-ASH eration of ‘conveyors of this 
type and on our full apprecia- 


tion of their special requirements. 

We also specialize in improving existing conveyors through 
our superior fittings and frequently through rearrangement 
of present layouts. 


Durability combined with 
our exclusive discharge- 
and self-clearing designs, 
preventing arching, pack- 


CAST IRON SECTIONAL 
ASH TANKS, COAL BUNKERS, 
BINS, HOPPERS and SILOS is caw of 


bunkers and also obviating the necessity of hazardous 
trimming. 


Fixed nozzle centered to 
each tube. No cutting of 
tube-sheet. No moving 
parts in hot boiler. All 
tubes in boiler blown with 
four successive puffs of 
Perfect soot-removal from 


MECHANICAL SOOT BLOWERS 
FOR FIRE-TUBE BOILERS 
of ALL TYPES 


steam on air in about one minute. 
each tube END TO END 


Complete Data on Request 


EQUIPMENT CORPORATION 


(formerly Hahn Engineering Company) 


30 Church St. New York 7, N. Y. 


| Tells How 


ly over any 
rusted surface. 

eSimply wire 
brush to re- 
move loose 
paint, scale 
and dirt. 

e Excellent cov- 
erage—gallons 
of economy. 


Rust-Oleum is the most effective rust pre- 
ventive for railroad maintenance... Noother protective 
coating equals it in safe-guarding metal. Rust-Oleum 
penetrates rust—incorporates it 
within the film—and formsa tough, 
elastic coating that contracts and 
expands with the metal, and will 
not crack, blister or peel off. 
Greater coverage and longer life 
mean extra low cost. 


Write tor Catalog 
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What price accuracy? 


HE cost of accuracy in a thermometer 

can never be measured by the price paid. 
The enduring accuracy of American Ther- 
mometers pays dividends through an indefi- 
nitely long lifetime of service. 


Economy alone would justify American 
Thermometers. But they have other out- 
standing advantages. 


They may be read quickly and easily. There 
is a broad stripe of red-reading mercury visi- 
ble instantly against the clean-cut universal 
scale. The wide-angled construction admits 
maximum light through the glareless glass. 
Dust and moisture cannot enter the case to 
dim or cloud the scale. 


We have a complete line of industrial ther- 
mometers in all sizes for on-the-spot or re- 
mote indicating and recording. 


Tell us the kind of installation you are 
planning and we will suggest the correct 
American Thermometer for your purpose. 
Write for catalog. 


American Glass, Dial and Recording Ther- 
mometers are sold by leading distributors every- 
where. Write to them or to us for information. 


MAXWELL 


& 
Ml Industrial Instruments 
cA Product of 


MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft Gauges, 
Consolidated Safety and Relief Valves. 
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VALVES MAKE LASTING 


These tough little globe and angle valves are machined from ~ 
highest quality bar stock—bronze, carbon steel or alloy steel. Hi 


Working pressures range from 4000 pounds at 150° F. to 475 fim 
pounds at 1000° F. ss 


READING, PENNSYLVANIA — When Bar Stock 
Valves were first developed by R-P & C, they 
were introduced as close control valves. They 
are that. But that’s only part of the story. Users 
of valves in large quantity have come to know 
Bar Stocks as general purpose valves. Whether 
the application calls for normal regulation, shut- 
off, or close control, Bar Stocks do a dependable 
“ job. And, because of the method by which they 
-are made, they are economical to buy—sound 
value for the money. 

Bar Stocks are typical of REApING-Pratr & 
Capy’s line of high quality products. Consider 
R-P & C as a single re- 
sponsible source for 
bronze, iron and steel 
gate, globe, angle and 
check valves—for cocks 
and Lubrotite gate valves 
—cast steel fittings. 


VALVES 


This leaflet gives highlight 
facts about Bar Stock Valves. 
Just ask for DH-1323. 


¢o Reading-Pratt & Cady Distributors Are Located in Principal Cities 
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Reading, Atlanta Baltimore Boston Chicago Denver Detroit Houston Los Angeles New York Philadelphia + Pittsburgh Portland, Ore. San Francisco + Bridgeport, Conn. 
READING-PRATT & CADY DIVISION 
C 4 
mark } ‘ 


be or our 


ENGINEERING 
REFERENCE 


POWER offers the following reprints of special editorial 
sections, covering subjects of vital importance to power 


men everywhere. Use the coupon below to order those 


you want. Cost, 


Postpaid 
1. POWER HANDBOOK (Part 1 and 2)—54 pages of funda- 
mental conversion tables, weights and measures, practical 
mathematics, mechanics, heat, chemistry, steam, ventilation, 


2. ISOMETRICS FOR POWER ENGINEERS—8-page section 
showing how to draw and use isometric sketches.............. 10c 


3. HYDRAULIC DRIVES—Descriptive article on construction, 


operation, and characteristics of hydraulic couplings, torque 
converters and variable-speed 


4. STEAM TURBINES—48 pages, covering fundamentals, con- 
struction details, types, applications, governing, lubrication, 
operation and maintenance of steam turbines 


5. MAGNETIC DRIVES—Describes construction, operation, ap- 
plication, and characteristics of magnetic clutches, electric 


couplings, variable-speed drives, speed-reducing and reversible 
magnetic drives 


6. MEASURING AND CONTROLLING TEMPERATURE AND 
PRESSURE—Practical manual for quick, sound solution of 
metering and controlling 40c 


7. STEAM GENERATTON—Tells what boilers are and how they 
operate. Shows basic types and lists their characteristics, pic- 
tures typical construction details, explains accepted principles 


of design and construction; gives practical pointers on opera- 
tion and maintenance. 48 pages...........ccccceccccccccecs 60c 


8. POWER-TRANSMISSION BELTS—16-page handbook covers 
the various kinds of belts, tells how to select, install and main- 
tain them. Profusely illustrated with data charts and tables... .20c 


MAIL THIS COUPON 
Editor, POWER, 330 West 42nd Street, New York, 18, N. Y. 


Please send me.......... copies each of the reprints represented by the numbers 
circled below. I enclose check ( ), money order ( ) for $ sith, Msi 


1 2 3 4 5 6 7 8 
284 


That's just exactly what the man said. 


You've probably said it, too — as you 
leafed through the advertising pages of a 
current issue of THIS magazine. 


It happens all the time — to every man 
who is on top of his job. 


Why ? Because he keeps a weather eye 
out for the things that promise a better, 
faster, more economical way of doing 
something. 


He knows that America’s leading man- 
ufacturers take the newest and best of 
their products and services to market in 
the advertising pages of the business and 
industrial magazines that help him keep 
on top of his job. And if i#’s for him he 
wants to know what makes it tick. 


To keep in touch with 
the parade - - - - - - 
READ THE ADS. 
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FOR TROUBLE-FREE WIRE PERFORMANCE 
125 Permanently Insulated ROCKBESTOS Wires, Cables and Cords 


{ 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 

Sizes No. 10 to 18 AWG stranded plain copper conductor 
insulated with black or white impregnated felted ashestos— 
with or without braid. 

Rockbestos asbestos insulated fixture wires, 
approved by the Underwriters’ Laboratories 
for lighting fixture wiring, will not bake out 
under the high socket temperatures developed 
in modern high-wattage fixtures. Also used 
for small motor and apparatus leads, switch- 


boards, etc. 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varnished cambric and 
impregnated asbestos insulation and gray, black, white or 
colored flameproof braid. 

Combine fire insurance and fine appearance in 
your switchboards with flame and heat resist- 
ant Rockbestos A.V.C. Switchboard Wire. 
Takes right angle bends without cracking 
because asbestos wall acts as a cushion beneath 
braid. Rockbestos A.V.C. Hinge and Switch- 
board Bus cables have same characteristics. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No. 18 AWG to 2,000,000 CM insulated with lami- 
nated felted asbestos, varnished cambric, and asbestos braid. 
Other constructions for service voltages to 5000. 

This cable is recommended for power leads of 
heat-exposed equipment and circuits that run 
near boilers, steam lines, furnaces, kilns and 
other hot spots. It withstands high ambient 
and conductor temperatures and has ample 
moisture resistance. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 

In one to 19 conductors with individuals insulated like Motor 
Lead Cable, cotton braid covered and cabled with an asbestos 
braid over all. Standard strandings AWG No. 12—19/$25 
and No. 9-19/ #22. Other strandings on order. 

Designed for applications requiring a multi- 
conductor control cable capable of withstand- 
ing high temperatures, corrosive fumes, oil, 
grease and moisture. It also eliminates fire 
hazard as it wili not burn. Used by equipment 
manufacturers, power companies, steel mills. 
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ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 

Sizes No. 18 to8 AWG ineulated with varnished cambric, im- 
pregnated felted asbestos and asbestos braid. Sizes 6 to $/ 
have another wall of felted asbestos next to the conductor. 
For lighting and control circuits exposed to 
heat and moisture, oil, grease, corrosive fumes 
or fire hazard around furnaces, ovens, lehrs, 
soaking pits, boilers, etc., this permanently 
insulated wire is ideal. It won’t bake brittle, 
crack, rot, flow or swell. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to five conductors with 
0125", or (for 115 volt service) .031'’ of impreg- 
nated felted asbestos insulation and stcel armor. 

A multi-conductor wire for fuel burner con- 
trols, safety pilots, intercommunications and 
signal systems. Heatproof, fireproof insulation 
and steel armor give trouble-proof circuits. 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 
Size No. 18 AWG to 1,000,000 CM insulated with two walls 
of impregnated asbestos and a high-dielectric varnished 
cambric insert, with a heavy asbestos braid overall. 
Use this apparatus cable for coil connections, 
motor and transformer leads exposed to over- 
loads or high ambient temperatures. It makes 
a permanent installation as it is resistant to 
heat, flame, oil, grease and moisture. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements, 

Protect motors against heat-induced break- 
downs with Class B windings of heat resisting 
magnet wire. Rockbestos A.V.C. Motor Lead 
Cable completes the failure-proofing. 


From the three basic designs illustrated Rockbestos has 
developed a complete line of 125 failure resisting wires, 
cables and cords, a few of which are described. All have 
the same performance guaranteeing characteristics de- 
tailed below. Write for catalog or samples. 


Rockbestos Permanent Insulation Insures Long-Lived Service 


1 A tough impregnated asbestos braid, resistant to heat, flame, 
moisture, oil, grease, alkalies and corrosive fumes. 


2 Felted asbestos insulation impregnated with heat, flame and 
moisture resisting compounds will not dry out with age, burn, or 
bake brittle under high temperatures. 


3 Lubricated varnished cambric for high dielectric strength and added 
moisture resistance — protected from heat, flame and oxidation by 
felted asbestos walls. 


4 poe ace asbestos insulation that withstands heat of overloads 
and aging and won't become brittle, crack, rot or burn. 


5 Conductors are perfectly centered in helically applied non-flowing 
insulation and will always remain so. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 
Sizes No. 10 to 18 AWG prac sy lain copper conductors 
insulated with impregnated felted asbestos, we ether twisted 


together and covered with a cotton braid. 
This heat-resisting cord is approved for use in 
lighting fixtures and is recommended for 
pendant types as it does not dry out or crack at. 
the socket. Also on apparatus and appliances 
which develop heat in operation or are used in 
hot, dry places. Twisted pair, tripled or triplex 
constructions also available. 


ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insu- 
lated with impregnated felted asbestos, varnished cambric, 
felted asbestos, covered with heavy impregnated asbestos braid. 
A heavy duty, high-dielectric, heat and mois- 
ture resistant flexible cord used in locomotive 
cab circuits, high wattage lighting units, flood- 
lights and for leads on apparatus exposed to 
heat. Specify polarized conductors if desired. 
For high temperature applications where re- 
sistance to moisture is not required specify 
All-Asbestos insulated constructions. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT RHEOSTAT CABLE 
(National Electrical Code, Type AIA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy 
wall of felted asbestos, covered with a rugged asbestos braid 
finished in black, white or colors. 

Use this cable for wiring rheostats, switch- 
boards, elevator and locomotive control panels 
and equipment exposed to heat, fumes or fire 
hazard — also for open power circuits in hot, 
dry locations. For flexible conductor specify 
Rockbestos All-Asbestos Flexible Apparatus 
Cable — for solid conductor, Rockhestos All- 
Asbestos Rheostat Wire. 


ROCKBESTOS PRODUCTS CORP. 
186 NICOLL STREET, NEW HAVEN 4, CONN. 


ROCKBESTOS 


The Wire with Permanent Insulation 
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ESTOS 
ROCKBESTOS PLAIN ASBESTOS. 
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FEEDWATER 
HEATERS 
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and 


Non-Deaerating 
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Write for Bulletin 
The Hoppes Mfg. Co., Inc. 


Established 1881 
SPRINGFIELD OHIO 


| DANIEL’S ROD PACKING 


Reduce 


The CASH-ACME Type "B" Pressure Reducing and 
Regulating Valve is made to be installed and forgotten. 
Quality materials and workmanship have been combined 
to make the Type B, under normal eperating conditions, 
give years of DEPENDABLE, TROUBLE FREE SERVICE. 
Available for Industrial appli¢ations on STEAM, 
WATER, AIR, OIL, and many other GASES & LIQUIDS 
in sizes ranging from Ys" to 2" inglusive. 


Laat ~ Write lay for YOUR == 
copy our 28 page 

CASH:+ACME products 


cen best serve you. 


A.W.CASH VALVE MFC. CORP 


6662 EAST WABASH AVE. 
DECATUR ILLINOIS 


When you want leak-proof, 
friction-free sealing of valves, 
cylinders, and pipe lines, pack 
‘em tight with Quaker Packings. 
Here are three leaders, Quaker- 
built for better service. 


Daniel's P.P.P. is the only slid- 
ing-wedge rod packing spe- 
cially designed to safely seal 
piston rods. Pressure tightly 
seals itself due to the sliding 
wedge action of this unique 
packing. Assures minimum 
friction, long life. 


VALVOLITE 
VALVE STEM PACKING 
Carefully constructed and lub- 
ricated, Quaker Valvolite Pack- 
ing will not harden orchar under 
extreme heat and pressure. 
Eliminates valve stem scoring. 


EBONITE SHEET PACKING 
High pressure joints and flanges 
won't leak with Ebonite because 
it expands evenly, will not 
harden or melt. Provides tight 
sealing action with super-heated 
steam, gas, hot or cold water, 
oil, acids. 


Ask your Quaker Distributor for 
more data and samples of 


Quaker Packings. 


“If there’s a way to get it done... 
Quaker will do it.”’ 


QUAKER RUBBER 


A 

ORPORATION 
PHILADELPHIA 24, PA 
YORK 7 © CLEVELAND 15 CHICAGO HOUSTON 
QUAKER PACIFIC RUBBER CO. « Son Francisco 5 * Los Angeles 21 
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WHERE DEPEN® 


COUNTS 


YOU CAN RELY ON ENTERPRISE DIESELS - 


For Example, Denton, Texas— 

... With its stable population of 20,000, swelled by 
another 10,000 in its two large colleges, has relied 
on Diesel power since 1928 for its complete electric 
light and power requirements. Less than a year ago, 
after 18 years of operation with up to eight engines 
of various other types, Denton installed its first 
Enterprise Diesel. Of great interest and importance 
to Denton municipal power officials is the fact that 
this Buchi supercharged Enterprise Diesel Model 
800KW, 6 cylinder 16” x 20”, rated 1200 HP at 327 
RPM, is about one-third the size of any one of the 
other units previously installed, yet has approximate- 
ly 20% greater power output! Found to be way out 
front in dependability, efficiency and economical op- 
eration during its rugged trial period of service, this 
Enterprise Diesel has set the pace for greatly improved 
power for Denton: Another Enterprise is soon to be 


installed —1142 KW, 8 cylinder 16” x 20” Buchi 
supercharged Diesel, rated 1600 HP at 327 RPM. 
Plan now to investigate the proven worth of Enter- 
prise Diesels for your particular requirements, Our 
experienced staff of Enterprise Engineers stands 
ready to accurately analyze your specific problems, 
to appraise your needs and to recommend units and 
accessories for unexcelled power service. 
Write today for your free copy of the new 


16-page booklet: ‘‘Enterprise Turbo-charging 
Multiplies Diesel Power.”’ 


ENTERPRISE 


ENTERPRISE ENGINE & FOUNDRY CO. 
SAN FRANCISCO 10, CALIF. 
OFFICES IN PRINCIPAL CITIES 


DIESEL ENGINES PROCESS MACHINERY OIL BURNERS HEAVY MACHINERY 
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The Genuine for accessibility 


Removal of two bolts 
frees the top cap—and 
the valve and seat are 
completely exposed to 
view. 


The accessible 
Squires has become 
a byword among 
power plant opera- 
tors. 


Reliability and econ- 
omy are among its 
popular points and 
besides Squires Traps 
positively will not 
wire draw. 


The 
C. E. Squires Co. 


E. 40th St. and 
Kelly Ave. 


Cleveland 3, Ohio 


May we send you 
Catalog A-9 


TRADE MARK 
Reg. U. 8. Pat. Office 


RUGCEDWEAR OVERLAY 
SOLD. “CONCRETE. 


TOUGH "FLOOR RESURFACER 


Makes Solid Patches or Complete Overlay 


Use tough RUGGEDWEAR eresurfacer over wood or concrete floors. 

re’s a material which will stand up under the most punishing traffic 
conditions. Simple to install — no chopping or chipping required. Merely 
sweep out the spot to be repaired — mix the material — trowel it on. 
Holds solid and tight right up to irregular edge of 
ald concrete. Provides a firmer, tougher, smoother, 
more ruerged wearing surface. Used indoors or out. 
Dries fast. 


MAIL COUPON for 
FREE TRIAL OFFER 


FLEXROCK COMPANY 


3677 Filbert St., Philadelphia 4, Pa. 

Canadian Office: 21 Kine St.. Toronto, Ont. 
Please send me complete RUGGEDWEAR.  infor- 
mation end detsils of TRIAL ORDER PLAN— 
no obligation. 


Name 
Company 
Address 
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Whether you burn oil, gas or a combination 
of fuels, there’s a National Airoil Burner for 


your job. 


Our more than 35 years’ experience in the 
designing, development and manufacture of 
all types of industrial burners is at your 


service. 


Write us about your requirements . . . we'll 
be glad to send you full information. 


TYPE 

Uses steam or com- 
pressed air for atomiza- 
tion. Thoroughly atom- 
izes and completely 
burns the lowest and 
cheapest grades of fuel 
oil and tars. Requires 
only low oil pressure 
and temperature. 


TYPE ‘'SAL" 

Large capacity burner 
of steam atomizing type. 
Adaptable to large boil- 
ers or dual fuel systems. 
Is frecuently used for 
firing boilers above ex- 
isting coal grates. 


COMBINATION GAS 
AND OIL BURNERS 


An ‘“‘Airocool’’ Gas 
Burner in combination 
with a Type “SA 


Steam Atomizing Oil 
Burner. Type ‘‘SAR’’, 
safely and 
burns _residuums 
tained from process. 


““AIROCOOL" GAS 
BURNER 


Venturi type. Patented, 
long - life ‘‘Airocool’’ 
Nozzle assures trouble- 
free operation and pro- 
vides low  turndown 
without burnback. 


TYPE ‘'S-A-D"’ 

(Refuse Oil Burner) 
burns acids or caustic 
oils, sludges, asphalts, 
tank bottoms, polymer 
oils, heavy petrolatum, 
organic oil residuums, 
waste cutting oils, sul- 
phite pulp liquors in 
with fuel 
oil. 


Moin Offices & Factory: L250 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2nd National Bank Bldg.,"Houston 
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The best proof of the service given by Nordberg 


Diesel engines is found in the many repeat or- 


ders from satisfied users. The latest installation If you are in need of additional generating ca- 
in the municipal power plant at Sikeston, Mis- pacity, investigate the advantages of Nordberg 
souri is typical of the long list of such users who Diesel power. A Nordberg engineer will glad- 
continue to add Nordberg units because of the ly give you further particulars on Nordberg 
record these engines have established for de- two and four-cycle engines in sizes up to 5 
pendable performance and low operating costs. 8500 horsepower for operation on oil or gas. 


NORDBERG MFG. CO., MILWAUKEE 7, WIS. 


é 
DIESEL 


RELIEF VALVE 
holds pressure in receiver, keeps 
\* condensate at 250° F. and 
higher 


EXHAUST 


piped to receiver, to provide 
controlled pressure on returns 


| CONTROL PANEL | 


MOTOR 
PUMP 


DISCHARGE 
TO BOILER 


HP. 
MOTOR 
hendles 250 Hp 
boiler ot 125 Ibs. in 
contrast with usual 


10 Hp. motor. 


853 wooD 


Write for literature and the name of 
your nearby Johnson representative. ° 


STREET, 


RETURNED 
CONDENSATE 


STEAM INLET | Johns th 
tions ther, SUnd Ade ¢ 
Te. and are like or th; 
ELECTRODES tha 0s, = Pleney, Pretry, Peg 
lish UP. our “Stall, 


CONDENSATE 


fills equaliang chamber, com- 
pletes between elec- 
trodes. This operates two-way 
solenoid valve to admit boiler 
pressure and starts pump. 


THREE RIVERS, 


MICHIGAN 


REVOLUTIONS and FE 
per min. 


BELT CLIPPAGE 
Send tor Bulletin 
0- Improved Hand 
Tachometer-Cutmeter 
0. ZERNICKOW CO. 
21 Park Row New York 


TEST SPEEDS and SAVE at @ glance 


SPEED VARIATIONS 


WHERE 


Featuring additional products and specialties and services for power plants 


TO BUY 


Industrial 
Waste 
Burners 


AMERICAN 
CHIMNEY CORP. 
141 Fourth Ave. 
New York City 


BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 
CLEVELAND - DETROIT 


MORPHOLINE 


is the Answer 


STEAM 
CONDENSATE 
RETURN LINE 
CORROSION 


Avoid costly maintenance due 
to corrosion in lines returning 
condensed steam to the boiler! 
Morpholine effectively combats 
corrosion due to carbon dioxide 
dissolved in condensate. For infor- 
mation on this money-saving cor- 
rosion inhibitor, write Dept. M-1, 


Carbide and Carbon 
Chemicals Corporation 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, N. Y. 


SAVE COAL 


Remove fuel-wasting scale from 
boiler tubes with a 


VIBRATAP TUBE CLEANER 


FIRE TUBE MODEL SHOWN 


By vibratory action the Vibratap does a 
fast and thorough tube cleaning job. 


Write for Bulletin V20. 


BRUNT EQUIPMENT CO. 
60 So. Division St. Buffalo, N. Y. 


COATS TACHOMETERS 
5-Range Centrifugal 
Prevent overloading or 
operation belo; peak. 
Bulletin #8889. 
Coats Machine Tool Co. 

Tudor Dr. Scarsdale, 


A 


“MONO” 
BOILER BAFFLES 


HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y. 
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Penflex ‘'Flexineering’”’ solves air transmission 
problem on new Battery-to-Brooklyn tunnel project 


Far out in the East River an island is growing. It's 
“man-made” for the Battery-to-Brooklyn tunnel proj- 
ect . . . and presents many construction problems. 
One was transmitting compressed air from a nearby 
floating unit of compressors, over the water, and on 
to the island for powering pneumatic tools used in 
construction operations. 


That’s where Penflex Engineers went to work. 
Ordinary air lines would not stand the pressure. 
Rigid pipes were not practical due to constant motion 
of the river. Result? ‘‘Flexineering’’ presented the 
right answer by specifying Penflex Tubing from 
compressor unit to the main air lines. Plenty of 
motion . . . plenty of pressure . . . yet entire job 


is safe and working steadily under all conditions. 


Penflex ‘‘Flexineering’’ (the science of engineering 
each type of flexible metallic tubing to the particular 
problem) can help you solve many problems of mainte- 
nance, production, and designing of products. 


Penflex manufactures a complete line of 4-wall 
interlocked flexible metallic hose from %” dia. to 
30’ dia. Also, seamless welded flexible tubing from 
54'' dia. to 2" dia., automatic barrel fillers, rivet 
passers, accessories and fittings. We offer our engi- 
neering service and products to improve your pro- 
duction. For further information on the above tunnel 
case history, write today to Dept. aa 


PENFLEX SALES COMPANY 


gue Division 
SY = PENNSYLVANIA FLEXIBLE METALLIC TUBING COMPANY 
S Sy 72nd Street and Powers Lane Philadelphia 42, Pa. 
BRANCH SALES OFFICES—NEW YORK BOSTON e CHICAGO e CLEVELAND HOUSTON e SYRACUSE 


HEART OF INDUSTRY'S LIFE LINES 


Copyright 1947—Penflex Sales Co, 
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PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEY © REPORTS 


PATENTS 
TRADE MARKS 


ASSOCIATED ENGINEERS, Inc. 


Joseph C. Lewis, President 


T. MASENG & ASSOCIATES, Inc. 


J. E. SIRRINE COMPANY 


Engineers Engineers 
Blectrical, Structural, Mechanical Design 
230 E. Berry S8t., Fort Wayne 2, Ind. 7 So. Dearborn Chicago 3, Ill. Greenville edits iam 


ELECTRIC LUKE L. NAKASHIAN STANLEY ENGINEERING 
CONSTRUCTION COMPANY pee COMPANY 
Engineers—Contractors ngineer 


Design 

Power Plant, Sub Stations 
Transmission and Distribution Lines 


Modern Equipment 
Philadelphia, Pa. 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 
404 Park Square Building. Boston 16, Mass. 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro - 
Design - Construction - Test - Valuation 


Central State Bank Bldg. Muscatine, Ia. 


E. R. GARLOCK & 
ASSOCIATES INC. 


Industrial, Mechanical & 

Blectrical Maintenance Engineers 
Complete plant and power maintenance, rehabili- 
tation, installation, construction, inspection, per- 
formance and efficiency supervision.—Emergency 
repairs. High pressure power units a specialty. 
201-202 Delaware Bidg. Akron 8, Ohio 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 
CONSULTING ENGINEERS 


Design Operations 
Steam - Hydraulic - Gas 
231 8s. LaSalle St. Chicago (4), Ill. 


JOHN A. STEVENS INC. 


Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 


Dye Houses Surveys 
Lowell, Massachusetts 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Industrial and Utilities 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
team ——- Diesel —- Hydro 
Reports—Examinations—Laboratory 


REYNOLDS, SMITH AND HILLS 
ENGINEERING CONSULTANTS 


Specialists in Design and Construction of 
Industrial and Central Station Plants 


SYSKA & HENNESSY 


Engineers 


Sonsultation Plans Reports 
Seow Plants Disposal Plants 
Water Systems 


61 Broadway waite 144 East 39th Street 
New York 17 & Sansom St., Phila., Pa. 10 South Laura St. Jacksonville, Fla. New York, New York 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D., Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


SANDERSON & PORTER 
ENGINEERS 


AND 
CONSTRUCTORS 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design.Construction . Reports. Appraisals 


80 Broad Street, New York 4 


KEGARISE-CRONK 
ENGINEERING CORP. 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and w#lectric Distribution Systems 
Steam and Electric Utilization 
Design — Reports — Plans 
334 E. Main St. P. O. Boe-648 Jvuhnson City, Tenn. 


SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn St. Chicago, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers-Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—A ppraisals 
1304 St. Paul Street Baltimore 2, Md. 


THE 


CONSULTING 


ENGINEER 


“By reason of special traning, wide expertence and tested ability, coupled 

with professional integrity the consulting engineer brings to his 
client detached engineer and economic advice that rises above local limita- 
tions and encompasses the availability of all modern developments in the 


helds where he practices as an expert. His services, which do not replace 


but supplement and broaden those of regularly employed personnel, are 


justified on the ground that he saves his client more than he costs him.” 
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Dual installation Model 
AHGMBD burners firing a 
single boiler in plant of 
Dollar Dry Cleaners, Buffalo, 
New York. 


precision combustion 
DOESN'T JUST HAPPEN 


Three exclusive features of York-Shipley In- 
dustrial Burners make it possible: the Flame- 
Former, which shapes the flame to fit any 
combustion chamber: the Iris Shutter and 
Tear-Drop Valve, which by synchronization 
provides precision air-oil control: the Auto- 
matic Torch Lighter, a pressure type igniter 


assuring immediate lighting, safe operation. 


customer satisfaction 
DOESNT JUST HAPPEN 


It's the natural result of York-Shipley’s abil- 
ity to offer a complete line of direct-drive 
and belt-drive models from 45 to 400 boiler 
h.p.—hbacked by a single policy of “it must 
please the user” in design. manufacture, 
distribution, maintenance, and servicing of 
Industrial Burners which reflect priceless 


quality in every detail. 


priceless quality 
precision combustion 


Ss 


For the story of “Precision Combustion” 
in York-Shipley Industrial Burners, write 
for Catalog ID-46-6F. Industrial Division, 
York-Shipley, Inc., York, Pa. 


YORK-SHIPLEY 


Ol-Fired Equipment for Tndustry 
AMERICA’S MOST COMPLETE LINE 
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CHEMICAL FEEDERS 


Inject boiler compound 
in accurately metered 
amounts exactly in pro- 
portion to amount of 
water entering boiler. 


We are special- 
ists in propor- 
tional injection 
of liquids. Send 
us your problem. 


MANZEL BROTHERS COMPANY 
326 Babcock Street, Buffalo 10, N. Y. 


HIGH PRESSURE METERING PUMPS 


Hi-Pressure Gage Glasses 


Round, Tubular and Flat Type 


RUBBER GAGE 
GLASS GASKETS 


Series 750... All Sizes 


Inclined tor 
Better Visibility 
Standard Type—Offset 
Adjustable Inclined 
m Gage Fittings 


Dw AL 


ICA SHIELDS AND GAS! 
iene 


Leakless Super Try Cocks, Bronze 
Send for Catalog 48P and Forged Steel Construction 


& GAGE 00. 


LIVINGSTON 6-1400 


LIVINGSTON, N. J. 
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GAGE GLASS ILLUMINATORS 2 
NEW PLASTIC GUARDS 
| SIGHT FLOW INDICATORS ; 
SPLIT-GLAND WATER GAGE Fig. 4-F 
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The Parade that has no End 


As you go through the pages of this magazine... 
or of any other McGraw-Hill publication ... a 
colorful parade of advertising pages unfolds before 
your eyes. 

If you are like thousands of other readers of these 
magazines, you'll become an avid spectator of this 
interesting educational show. You'll take in the 
whole of this passing parade. 


of all that’s new in industry—new developments in 
products and services, new ways for the buyer to 
make use of these products, news which can often 
mean the difference between profit and loss to you. 


That’s why readers of McGraw-Hill magazines are 
cover-to-cover readers. That’s why they’re regular 
readers . . . serious readers. That’s why men say: 
FOR THE FACTS OF INDUSTRIAL LIFE, TURN 


Why? Because this parade is a non-stop exhibition TO McGRAW-HILL. 


Publishing Company, Inc., 330 West 42nd Street, New York 18, N. Y. @ 


The McGraw-Hill Network of Industrial Communication: American Machinist + Air Transport « Aviation +» Aviation News e Bus 
Transportation « Business Week + Coal Age « Chemical Engineering +« Construction Methods « Electrical Contracting « Electrical 
Merchandising «+ Electrical West + Electrical Wholesaling + Electrical World + Electronics « Engineering & Mining Journal e 
E. & M. J. Metal and Mineral Markets « Engineering News-Record « Factory Management & Maintenance - Food Industries « McGraw- 
Hill Digest » Mill Supplies « Power + Product Engineering « Science Illustrated »« Textile World « The Welding Engineer. 


McGRAW-HILL 
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WATER CONSULTANTS AND CHEMISTS 
FOR INDUSTRIAL AMERICA 


WEST 42nd ST. - NEW YORK 18, 


Canadian Distributor; THOMAS ROBERTSON 
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PROTECT 
Recessed Bolt Heads 
THIS WAY: 


To conceal and protect recessed bolts or screws, in metal 
or in wood, fill in the holes with Smooth-On No. 1 Iron 
Cement. Here’s a filler that will fit tight and stay in 
place, for Smooth-On expands slightly as it hardens. 


To match highly polished or machined steel, Smooth-On 
No. 4AA, which takes machining, may be used. 


For more than 50 years past, engineers, mechanics and 
maintenance men in big plants and small shops have 
been using Smooth-On for many such jobs as this—and 
bigger ones, as well. Order Smooth-On No. 1 in 1-, 5-, 
25- or 100-lb. size from your supply house. If they 


haven't it, write us. 
40-PAGE REPAIR 


te HANDBOOK 


Shows many ingenious, time-saving, 
money-saving Smooth-On uses on 
plant equipment. Cracks sealed. Leaks 
stopped. Loose parts and fixtures tight- 
ened, Clear, tested directions. 170 dia- 
grams, Send coupon for YOUR copy. 


Smooth-On Mfg. Co., Dept. 30D, 570 Communipaw Ave., Jersey City 4, N. J. 
Please send me a Smooth-On Handbook 


Do it with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 


295 


nthe 
e.2 
Feedwatet Treatment in order to be effective * 
~ must be accurate. 

The Dominion pRY PINK formula for the removal aa 
and prevention ot boiler scale, corrosion and coustic | 
embrittlement, varies with each installation. 

takes into consideration the boiler size and type, 
working pressure and the exact composition of 8 
impurities 1" the row water. 
% DOMINION'S PLANNED sERVICE SYSTEM 
leaves nothing te chance. The pry PINK formula 
is individually prepared. Trained Service Technicians CEMENTS i 
are on hand to assure its proper use. Laboratory was 
Technicians periodically check the poiter ond ; 
feedwater in order 10 detect chemical changes, = 
which would necessitate g revision ot ihe ee 
DRY PINK formula- 
feedwater Treatment, wrIiTE TODAY 


SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES 


UNDISPLAYED RATE: 

ad available for equipment advertising) 

cents per line, minimum 4 lines. To figure 
advance payment count 6 average words as a 
tine and allow 10 words for a publication box 
number address. 
POSITIONS WANTED (full or part-time In- 
dividual salaried employment only), '/2 the 
above rates, 
PROPOSALS, 75 cents a line insertion. 


INFORMATION: 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


e EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
This advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. P. 


NEW ADVERTISEMENTS received by April 11th will appear in the May issue, subject to limitation of space available 


WANTED 


POWER ENGINEER 


Large glass manufacturing company lo- 
cated Middle West needs man experienced 
in steam power, coal, oil, and gas fired 
equipment and accessories. Should know 

combustion theory and practice, operating 

costs, and be able to prepare operating 

budgets. 


Give complete details of personal quali- 
fications, age, work history, and salary 
expected in application. 


P-259, Power 
620 North Michigan Ave., Chicago 11, III. 


WANTED 


ANALYTICAL CHEMIST 


With Power Plant experience. Take charge main 
laboratory New York City. Nationally known 
water conditioning company. Supervise Analytical 
work and prepare surveys for clients. Give full in- 
formation and state salary requirements. 


Box 562, 159 E. 34 St., N. Y. 


SUPERINTENDENT OF MAINTENANCE 


WANTED 
Excellent opportunity with company in Pittsburgh 
Area, employing over 1,000 workers. Must be ex- 
perienced in electrical and mechanical production 
equipment and able to supervise staff of 100. State 
age, education, experience, salary desired. 
P-275, Power 
330 West 42nd St., New York 18, N. Y. 


WANTED 


ENGINEERS 


Wanted by Michigan firm of engineers, men quali- 
fied for structural and mechanical design, draft- 
ing, and construction supervision on power plant 
work, Answer to 

P-276, Power 
520 North Michigan Ave., Chicago il, Il. 


POSITIONS VACANT 


(Additional Position Vacant ad on 
opposite page) 


ELECTRICAL ENGINEERS experienced in 
design of substations, power plants or over- 
head and underground distribution systems. 
Desirable living conditions in fine home com- 
munity. Write to Electrical Engineer, Penn- 
sylvania Power & Light Co., Allentown, Pa. 


MECHANICAL ENGINEER Wanted: 

years experience in Power Plant Mainte- 
nance and operation; age 30 to 40; Pacific 
Southwest; permanent; expanding community. 
Address replies to P-249, Power, 68 Post 
Street, San Francisco 4, Cal. 


WANTED, LICENSED steam engineer capable 

of operating reciprocating engines and 
steam turbines. P-265, Power, 520 N. Michi- 
gan Ave., Chicago 11, Ill. 


WANTED: MAINTENANCE Supervisor to 

conduct repair work in two steam electric 
power plants developing 200,000 KW; age 
30-45; must be familiar with maintenance of 
turbines, oil fired boilers and auxiliary equip- 
ment; locate Southern California. Address 
replies to P-266, Power, 68 Post Street, San 
Francisco 4, Cal. 


DRAFTSMEN AND Designers: Mechanical; 

Experienced in steam power plant layout 
work, piping, structural steel, etc. State age, 
experience and salary desired. Write P-277, 
Power, 620 N. Michigan Ave., Chicago 11, Il. 


GRADUATE MECHANICAL Engineer Wanted: 

Must be experienced in operation and man- 
agement of modern steam plant, and capable 
of supervising operating personnel. Permanent 
position with well known electric utility in 
Northwestern Ohio. Write full particulars 
about age, experience, salary requirements to 
on Power, 520 N. Michigan Ave., Chicago 
TECHNICAL GRADUATES (especially chemi- 

cal, electrical) under 30, returned from mili- 
tary services have excellent opportunity for 
permanent place with nationwide engineering 
organization. After training period, work as 
junior engineer will include traveling for con- 
sultation among leading industrial plants. En- 
close photo when answering. P-281, Power, 
330 W. 42nd St., New York 18, N. Y¥ 
WANTED. MAN with capacity to assume 

charge of power plant in Mid-western paper 
mill. Must be licensed steam engineer, experi- 
enced in operating boiler plants, reciprocating 
engines and turbines. Excellent opportunity. 
Address P-282, Power, 520 N. Michigan Ave, 
Chicago 11, Ill. 


several 
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POSITIONS VACANT 


CONSULTING ENGINEERING firm in Mid 

West has opening for Mechanical Engineer 
or Electrical Engineer with experience in in- 
dustrial work involving machinery arrange- 
ments, steam power generation and utilization. 
Excellent opportunity for advancement. Re- 
quirements: Graduate Mechanical or Electrical 
Engineer. At least one year of industrial ex- 
perience. Apply by letter, outlining training, 
experience and salary desired. P-279, Power, 
520 N. Michigan Ave., Chicago 11, III. 


POWER PLANT Inspection Engineer wanted 

by leading Boiler and Machinery Insurance 
Company. Locations: Spartanburg, South Car- 
olina and Boston, Massachusetts. Technical 
graduates not over 35 preferred. Practical 
experience in the operation or maintenance of 
prime movers and electrical equipment neces- 
sary. Permanent position with good future 
possibilities. In reply, give age, employment 
record and salary expected. P-288, Power, 330 
W. 42nd St., New York 18, N. Y. 


YOUNG ENGINEER for supervision of all 

utilities of food plant. This includes four 
500 horsepower boilers and 1500 KVA turbo- 
generator. P-280, Power, 330 W. 42nd St., 
New York 18, N. Y. 


MECHANICAL AND Electrical Engineers for 

supervision of operation and maintenance of 
steam-electric and Diesel-electric utility power 
plants. Men should have mechanical and some 
electrical experience and, preferably, have 
worked in some utility plant in United States. 
Operators of generating plants for industries 
will be considered. Some knowledge of Portu- 
gese desirable, not essential. Apply by letter 
giving full past experience and salary earned 
in each position. Salary depending upon ex- 
perience. P-289, Power, 330 W. 42nd St., New 
York 18, N. Y. 


SELLING OPPORTUNITY AVAILABLE 


WE WISH to add a sales engineer to our field 

staff. He must be a graduate mechanical, 
chemical or sanitary engineer with at least 
5 years field selling experience. Age prefer- 
ence between 30 and 40. We manufacture a 
heavy industrial specialty, frequently designed 
to order. It is sold throughout industry. The 
man selected will spend several months in 
New York in training and will then be as- 
signed briefly to a territory for further ex- 
perience. Then, depending upon his develop- 
ment he will be assigned a territory of his 
own. This is an unusual opportunity for a re- 
sourceful and hard working man. Send full 
educational and business history to: RW-287, 
Power, 330 W. 42nd St., New York 18, N. Y. 


EMPLOYMENT SERVICES 


SALARIED POSITION $2,500 - $25,000. This 

thoroughly organized confidential service of 
37 years recognized standing and reputation 
carries on preliminary negotiations for super- 
visory, technical and executive positions of 
the calibre indicated, a procedure 
individualized to each client's requirements. 
Retaining fee protected by refund provision. 
Identity covered and present position pro- 
tected. Send only name and address for de- 
R. W. Bixby, Inc.. 270 Dun Blidg., 
Buffalo 2, N. ¥ 


through 


EMPLOYMENT SERVICES 


SALARIED PERSONNEL $3,000 - $25,000 

This confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection under conditions as- 
suring, if employed, full protection to present 
position. Send name and address only for 
details. Personal consultation invited. Jira 
Thayer Jennings, Dept. G, 109 Church Street. 
New Haven, Conn. 


POSITIONS WANTED 


ENGINEER—OVER 20 years experience in de 

sign and application of centrifugal pumps. 
Desires position with reliable firm. Availabl« 
on short notice. PW-283, Power, 520 N. Michi 
gan Ave., Chicago 11, Ill. 


POWER PLANT Engineer available for sum- 

mer relief, July 1 to September 15. Single 
licensed Chief Marine Steam Unlimited H.P 
One company 6% years. Naval experience, 4¢ 
months, Chief Engineer Destroyer, Transport 
Experience Turbo-Geared; Electric Drive: 
Buar-Wack; Water-tube; and Firetube Boiler; 
Cargo refrigeration. Technical M. S. graduate. 
power generation. At present M.E. student 
(1st year) small Eastern Engineering school. 
Consider any reasonable offer, including one 
with future possibilities (except sales). PW- 
284, Power, 330 W. 42nd St., New York 18. 
N. Y 


POWER PLANT Engineer. Graduate Elec- 

trical Engineer. Thirteen years experience 
in all phases of modern power plant operation. 
Present position, Chief Engineer for a large 
industrial plant. Hold First Class Ohio License. 
Will furnish complete history and references. 
PW-285, Power, 520 N. Michigan Ave., Chi- 
cago 11, Ill. 


SELLING OPPORTUNITY WANTED 


MANUFACTURER’S REPRESENTATIVE, es- 

tablished over 15 years, good connections, 
competent engineers, desires line of Package 
Steam Generator, Heat Exchangers, or Allied 
specialties of merit. Territory covered Met- 
ropolitan area New York, including Northern 
New Jersey. RA-286, Power, 330 W. 42nd St., 
New York 18, N. Y. 


WANTED 
BOILER MANUFACTURER 


Well established firm of manufacturers 

representatives available for eastern area. 

Personnel well adapted to engineering 

type of sales. No financing required. 
RA-290, Power 

330 West 42nd St., New York 18, N. Y. 


anted 
INDUSTRIAL 
ENTERPRISE 


CASH PAID 


By FOR CAPITAL STOCK or ASSETS 


large financially powerful diversified 

organization wishing to add another 

enterprise to present holdings 

Existing Personnel Normally Retained 
STRICTLY CONFIDENTIAL 

Box 1234, 1474 B’way, N. Y. 18, N. Y. 
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MECHANICAL 
ELECTRICAL 
STRUCTURAL 
ARCHITECTURAL 
DESIGNERS & DRAFTSMEN 


The Austin Company solicits applications from men interested in the 
opportunities offered by a nation-wide organization prominent in the 
industrial building field. 


Positions are open in New York, Cleveland, Chicago and Oakland 


Mechanical—Heating, air conditioning, ventila- Structural—Industrial buildings and miscellan- 
tion systems, process piping. conveying systems, eous structures of steel and reinforced concrete. 
plumbing, sewer and sprinkler systems. 


Electrical—Industrial lighting and power distri- 
bution. 


Applications should be made to one of the following offices and should give full particulars and 
compensation desired in first letter. 


THE AUSTIN COMPANY 


New York City Chicago, Illinois ° Oakland, Calif. 
19 Rector St. ze 510 No. Dearborn & 618 Grand Ave. 
Whitehall 4-6393 Superior 6100 Highgate 6070 
National Headquarters 
16112 Euclid Avenue Cleveland, 12, Ohio 
Glenville 5400 


—TRANSFORMERS— 


TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 
We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


THE ELECTRIC SERVICE CoO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
MARIEMONT Since 1912 CINCINNATI 27, OHIO 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC 
Compensators 

Generators 

Motor Generator Sets 

Air and Oil Circuit Breakers 
Panels 

Exhaust Fans 

Control Equipment 


Send us list with full details 


WANTE 
ene DIESEL ENGINES Air Compressors Wanted 
Horizontal Water Cooled—Any size 
POWER EQUIPMENT CO. 1000, 1200 KW. 3 phase. 60 cycle, 2300 also 2 Stage portable units 
373 SO. GOODMAN ST., ROCHESTER 7, W. Y. volts. 1, 2 or 3 units. L. W. BAUER 
one Hillside 2041 W-245, 
330 West 42nd St., New York 18, N. Y North Berges, J. 


DIESEL GENERATORS WANTED 


2—300 H.P. Boilers with stokers in ex- 


change for ALTERNATING CURRENT 
; Slow speed, 60 cycle, 3 phase, any voltage. 
2—600 H.P. S field Crossd Boil 
complete with Harrington stokers, ‘in. 300 KW, 300, 327, 360 RPM 600 KW, 720, 900 RPM 
300 KW, 400, 450, 514 RPM 1000 KW, 720, 
500 KW, 300, 327 RPM 1500 KW, 257, 300 RPM 
DIRECT CURRENT 
diate shipment. 1000 KW, 230 volts, 720 RPM 
MIDWEST MFG. COMPANY We are prepared to place immediate orders for suitable equipment. 
Galesburg, Illinois 330 West 42nd St.'New York 18, N. ¥. 


Additional Equipment Wanted Ads on pages 298 and 326 
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MODERN 


DIESEL 
GENERATING UNIT 


FOR SALE 


Fairbanks-Morse Model 33D12 
600 HP, 400 RPM, 6-cylinder, 
Diesel engine direct connected 
to 415 KW, 519 KVA, 3 phase, 
60 cycle, 2400 volt generator 
with direct connected exciter. 
Being removed from regular 
Light Plant service to make 
room for larger unit, can be 
seen in operation all time. 


WANTED 
Two D.C. MOTORS 


TYPE MPC, CLASS 6—150 HP. 500. 
Form A, 500 R.P.M. 250 Volts, General 
Electric—150 H.P. 


-973, Power 
330 West 42nd St., New York 18, N. ¥. 


FOR SALE 


2—25 KW TURBO-Generators 
Westinghouse Type K 125 Volts be 


3700 RPM. 


10—80 GPM M ai MCalitornia Redwood At- 
— Cooling Towers New Crated for 


2.5 KVA 230 Volts be to 115—1—60 AC 
complete col 
Coe Oe A. this material. 


GEORGE W. STETSON, JR. 
141 Milk St. Boston, Mass. 


FOR SALE 


HAIR FELT 


(JUTE TYPE) 


250 Bales One Inch Standard 
Felt in Original Bales of 6’ x 50’ 
300 sq. ft. to Bale. 

CHEMICAL 


ORP. 
Cornwells Hgts., Pa. 


FOR SALE 


GENERATOR 


General Electric horizontal Generator— 
500 KVA 400 KW, 440/3/60, 658 amps. 180 
A, type ATB 


8106. 
HOLYOKE WATER POWER CO. 
Holyoke, Massachusetts 


Available about July 1, 1947. STEAM ENGINE FOR SALE 
For further details contact, CORLISS STEAM ENGINE 15° x 36 Transformer 
omplete 
H. V. ZAHM, City Manager Excellent Condition. Very Reasonable. 60 elon ie 
306 = P. 0. Box 5443. Park. Michigan 


FOR SALE 


One G.E. Static #50285, indoor 
type, cycles, 300 EVA, 2300 Volts, 
with reactor and oil circuit breaker. 

Three G.B. Transformers, 200 KVA, WC 
type, 00 cycles, 2200/1980—230/460. 

One Panel Switchboard. 

One Northern Engineering 4 ton, 46’ 

DC Electric crane, complete with run- 
way and motor driven converter. 


For Further Information write to 


KLATZKY BROTHERS 
Box 295, Newberry, Michigan 


STEAM POWER PLANT EQUIPMENT 


FOR SALE 
2—748 H Edge Moor cross drum water 
250 pounds, 125 


Riley underfeed Super-Stokers. 
. Boiler feed pumps, two steam 
motor driven. 
1—150,000 pound cast iron Cochrane de- 
aerating feed water heater. 
1—Induced draft fan. 

All of above equipment in excellent con- 
dition and now in operation. Must move 
quickly for replacement with larger equip- 
ment. For quick sale as is. 


GREENVILLE UTILITIES COMMISSION 


Greenville, N 


POWER EQUIPMENT 


Horizontal Corliss Engines—500 HP 
Kewanee Boiler—200 HP 


800 GPM Marley Forced Draft Cooling 
Tower 


New Worthington 200 GPM Feed Water 
Pump with Moore Turbine 
All used equipment in good operating condition 
Will sell basis FOB cars Leavenworth 
Immediate delivery 


THE J. C. LYSLE MILLING COMPANY 


Leavenworth, Kansas 


FOR SALE 


GENERATORS 


2—250 KW Crecker-Wheeler Motor Generators: 
DC-250 Volts, 3 wires, 25% unbalanced, AC, 
208 Volts; 3 ph. 60 cyc., complete with starting 
panels, Both sets are now in operation and can 
be inspected under running conditions. Sets 
designed for parallel operation. 

Must be moved to make room for other machinery. 


LIEBMANN BREWERIES, INC. 


36 Forrest St., Brooklyn 6, N. Y. 


FOR SALE 


1—Riley-Jones Heavy 
Duty Underfed Stoker 


Hydraulic Drive with 500 Ib. capacity Coal 
Hopper. This stoker was purchased for 
possible emergency use and has never been 
installed. Available from the 


MICHIGAN LITHOGRAPHING CO. 
GRAND RAPIDS, MICHIGAN 


FOR SALE 


BOILER 
AND ACCESSORIES 


One 488 H.P. Heine Boiler, complete with 
Westinghouse Multiple Retort Underfeed 
Stoker, Elesco Superheater, Forced Draft 
Fan, Plunger Type Boiler Feed Pump, open 
type feed water heater, Boiler design pres- 
—_ ASME code 250# total temperature 
This is now in service. Will be 
dismantled and loaded on cars. 


WATER AND LIGHT COMMISSION 
CITY OF GREENWOOD, MISSISSIPPI 


Lock Drawer No. 907 


An 
Investment 


Productive advertising 
isan INVESTMENT 
rather than an EX- 
PENDITURE. 


“Searchlight” adver- 
tisers almost invariably 
report prompt and sat- 
isfactory results. 


BE CONVINCED— 
send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO. 


330 W. 42nd St., N. Y. 18, N. Y. 
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you 
what you buy 


GOOD EQUIPMENT: 


GUARANTEED GOOD BECAUSE REBUILT. AND TESTED UNDER SUPERVISION OF 


HEMPHILL ELECTRICAL ENGINEERS == 


MOTOR GENERATOR SETS 
1—125 K. W. Crocker-Wheeler 125 V. Sa. Cg. 2300 V. 
3 phase, 1200 RPM. 


1—100 K.W. Electric Machinery, synchronous 
motor, 4150 volt, 3 phase, 1200 R 


1—100 K.W. General Electric, 230 ng squirrel cage, 
440 volt, 3 phase, 1200 RPM. 


6—17 K.W. Allis-Chalmers 3 unit 125 V. Sq. Cg. 220 
Vv. 1800 RPM. 


ENGINE GENERATOR SETS 


1—150 KVA. G.E. Ames Uniflow Engine, non-con- 
densing. 


TURBO GENERATORS 
1—600 K.W. Terry dual bleeder condensing Turbine 
1—300 K.W. General Electric, 3 phase, 60 cycle, 220 
volt cond. 
1—30 K.W. 125 volt Allis-Chalmers non-cond. 


TRANSFORMERS 


2—500 KVA. single phase, Allis-Chalmers 7800/ 
13,800 primary, 115/230 secondary. 


38—150 KVA. 3 phase, General Electric, type HT, 
27,060 primary, 125/216Y secondary. 


1—1000 KVA. Auto Transf. 4150 V. 3 ph. 4 wire to 
2406 V. 2 PH. 


3—100 KVA. Westinghouse 11430/250 volt. 

2—100 KVA, General Electric 13200/250 volt. 
2— 50 KVA. Pittsburgh 7500/15000 V. 110/22¢@ v. 
2— 50 KVA. Pittsburgh 4000 volt, 110/220. 


20—Brand new General Electric air-cooled 440/220 
volt primary, 220/110 secondary. 


20 Brand new ditto only 220 volt primary, 220/110 
secondary. 
1—15 KVA. Pittsburgh 4000 volt, 110/220 secondary. 


ALTERNATORS 


1—500 K.W. 3600 RPM. 600 volt, General Electric 
D.C, exciter. 


1—200 KVA. 3600 RPM. 240 volt, Allis-Chalmers 
D.C. exciter. 


1—180 K.W. 514 RPM. 550 volt, Westinghouse. 
1—165 K.W. 514 RPM. 2400 volt, Electric Mach. 
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or. type TS, General Electric, 900 RPM. 226 


1—20 K.W. General ipstita, ATB, 720 RPM., 2200 
volt, 3 phase, 60 cycle. 


1—62% K.W. 3600 RPM. 230 volt, Allis-Chalmers. 
1—40 K.W. 1800 RPM. 550 volt, General Electric. 


1—35 K.W. 1200 RPM. 240 volt. Columbia Electric 
D.C. exciter. 


1—31.3 KVA. 1200 RPM. 120/280 volt, American D.C. 
exciter. 


1—12.5 KVA. 1200 RPM. 240 volt, Westinghouse, D.C. 
exciter, 


MOTORS—VARIABLE SPEED 
230 VOLT 


2—200 H.P. 425/212 RPM. General Electric MPC. 
1— 40 H.P. 755/1000 BPM. Sprague LC. 

1— 30 H.P. 400-120 RPM. General Electric RC 204. 
1— 25 H.P. 650/2200 RPM. Westinghouse SK1110L. 
1— 25 H.P. 500/1500 RPM. General Electric RF-12. 
1— 25 H.P. 400/1200 BPM. Westinghouse SK. 

2— 25 H.P. 300/900 RPM. Electro Dynamic. 

1— 15 H.P. 2300/1200 RPM. General Electric RLC-2024 
1—13/18 H.P. 350/1200 RPM. Electro Dynamic. 
38—11% H.P. 500/1500 RPM. Westinghouse. 
1—7%/10 H.P. 500/1500 RPM. Reliance. 

1—6/7.5 H.P. 450/1800 RPM. Crocker Wheeler CMC. 
1—5 H.P. 500/1500 BPM. Reliance. 

1—5 H.P. 600/1200 RPM. General Electric LC. 

1—5 H.P. 450/1800 RPM Crocker-Wheeler CM. 

1—5 H.P. 400/1600 RPM. Diehl K6. 

1—5 H.P. 225/900 RPM. Electro-Dynamic. 


MOTORS 3 PHASE 60 CYCLE 
SLIP RING 


1—500 H.P. 900 RPM. Lincoln 440 volt. 
1— 40 H.P. 1150 RPM, Cont, Electric SA85 220 volt. 
1— 40 H.P. 1130 RPM. General Electric Mt. 2200 volt. 


MOTORS 3 PHASE 60 CYCLE 
SQUIRREL CAGE 
2—450 H.P. 900 RPM. Ridgway, 2200 volt, 3 phase, 
60 cycle. 
2—50 H.P. 900 RPM. Fairbanks-Morse H. 220 volt. 


D. C. GENERATORS 


1—75 K.W. 250 V., Westinghouse 260 RPM. 
1—50 K.W. 115 V. Westinghouse 1200 RPM. 
2—31.2 K.W. 125 V. Westinghouse 1400 RPM. 
2-20 K.W. 50 V. G.E. 1800 RPM, 


MOTORS D. C. 
230 VOLT 


2—450 H.P. General Electric MPL 250 volt, 400 RPM. 
1—250 H.P, 750 RPM. Electro Dynamic 230 volt. 
1—125 H.P. 1725 RPM. General Electric RC-230 volt. 
1— 75 H.P. 575 RPM. General Electric C230 volt. 
2— 50 H.P. 700 RPM. Crocker-Wheeler CM 230 volt. 
1— 30 H.P. 1100 RPM General Electric RC-12 230 volt 
1— 30 H.P. 625 RPM. General Electric C 230 volt. 
1— 25 H.P. 600 RPM. Westinghouse SK 230 volt. 

1— 20 H.P. 800 RPM. General Electric RC 12 230 volt. 
1— 15 H.P. 350 RPM. Diehl G-312 230 volt. 


SYNCHRONOUS MOTORS 
1—75 H.P. 180 RPM. Electric Machinery, 2200 V. 3 
phase, 60 cycle. 
1—500 KVA. G.E. 900 RPM. ATI 4150 V. D.C, exciter. 
2—160 H.P. Elec.Mach. 1800 RPM. 220 V. D.C. exciter 


1—100 H.P. G.E. type TS, 600 RPM. 440 volt D.C. 
Exciter. 


1—75 H.P. 1200 RPM. ATI 220 V. 3 phase. 

1—50 H.P. G.E. 1800 RPM. ATI 220 V. D.C. exciter. 
1—35 KVA, G.E. 1200 RPM. ATI 2200 V. D.C. exciter. 
1—20 H.P. Westinghouse 1800 RPM, 220 V. .8 P.F. 


FREQUENCY CHANGERS 
1—7% K.W. 15 KVA. 50% P.F. 1800 RPM. 215 V. 
270 Cy. C.W. Westinghouse. 
2—15 K.W. G.B. Type MM. 270 ey. 


VERTICAL MOTORS 


1—75 G.E. Vert. Solid Shaft 1200 RPM. 220 S.R. 
1—60 Westinghouse Solid Shaft 900 RPM. 2200 8.R. 


MISCELLANEOUS 


2—2100 Gallon Pumps Dayton-Dowd 100 foot head. 


FOR POWER” 


1604 53rd STREET, NORTH BERGEN, N. J. 
PHONE NEW YORK —LONGACRE 5-3227 


PHONE NEW JERSEY —UNION 3-2600 
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SEAL 
iS YOUR 
GUARANTEE | 
| 
» 


G@ SEARCHLIGHT SECTION @® 


MOTOR GENERATOR SETS 
3 ph. 60 cycle 
1—1000 KW Al. Ch. 450 V. d.c. to 1250 Kva 


-always follows the 
old-fashioned rule: 


ESSFL 


MOTORS ‘ 


TURBO-GENERATOR SETS 


1—5000 KVA G.E. 2300 V. 3 ph. 60 cy. 
with G.E. 435 lb. Condensing turbine. 
1—3000 KW whse 3750 Kva. 2300 V. 3 ph. 


OPERATION 


FULL VALUE FOR YOUR MONEY IN 


SRANTEED': | 


ELECTRICAL EQUIPMENT 
REBUILT BY SPECIALISTS 


A. C. MOTORS 
3 ph. 60 cycle 


an 60 cy with Parsons 200 lb. Cond. turbine. SYNCHRONOUS 
5 c. to — 1—3000 KW G.E. 3750 Kva. 2300 V. 3 s 
2300 V. ph. 60 cy. with G.E. 200 Ib. Cond. Type 
1—400 KW G.E. 3 Unit with (2) 200 KW turbine. 2— 350 G.E. Ts 2200 150 
125 V. d.c. to 600 HP—2300 v. Syn. 1—2500 KW G.E. 3125 Kva. 600 V. 3 ph. 1— 300 Whase. 600 600 
i—375 KW—Whse 125 V. d.c. to 600 HI’ 60 cy. with 200 lb.; 15 Ib. auto ex 1— 200 El. Mach. 440 900 
2300/4000 V. Syn. toaction turbine. 
1—300 KW G.E. 550 V. d.c. to 485 HP 1—2000 KW G.E. 3125 Kva. 480 V. 3 ph. SLIP RING 
2300/4000 Syn. with exciter. 60 cy. with 175/200 lb.; 25 lb. auto ex- 25% 
1—250 KW G.E. 275 V. dc. to 350 Kva traction. 2300 
2300/4000 Syn. with exciter. 1—1500 KW G.E. 1875 Kva. 2300 V. 3 ph. — 800 Whse. CW 6 443 
1—250 KW Al. Ch. 250 V. d.c. to 840 Kva-- 60 cy. with G.E. 200 lb. Cond. turbine. — 750 Whse. re, 2200 327 
2300 V. 1—1500 KW G.E. 1875 Kva. 480 V. 3 ph. — 
1—200 KW G.E. 250 V. de to 300 HP- 60 cy. with G.E. 200 lb. Cond. turbine. — 250 GE. MT-424¥ 257 
2300 V Syn 2—1250 KW G.E. 1560 Kva. 2300 V. 3 — 225 GE. 1M-17 705 
1—200 KW G.E. 250 V. d.c. to 300 HP- ph. 60 cy. with G.E. 175/200 lb. Con- — 200 Whse. CW-1000 440 
— 200 Whse. HF 5 345 
440 V. Ind. densing turbine. = 100 Al. Ch ANY 2 435 
1—150 KW whse 250 V. d.c. to 270 Kva 1—1250 KW Al. Ch. 1560 Kva, 2300 V. — 6% PM. BY 2200 17 
440 V. Syn. with exciter. 3 ph. 60 cy. with 200 Ib. Condensing 3—- 50 Whse. Cl 2: 870 
1—150 KW whse 600 V. d.c. to 225 HP— turbine. 
2300 V. 1—1000 KW G.E. 1250 Bre—2000 V.—3 ph. SQUIRREL CAGE 
1—75 KW G.E. 125 V. d.c. to 120 HP- 60 cy. with G.E. 125 Ib. and 16 Ib. 
4000/2300 V. Ind. mixed Condensing turbine. 50 
2—48 KW G.E. 8 unit with (2) 24 KW. 2—1000 KW G 1250 Kva—2300/4100 > 1160 
60 V. gens. d.c. to 75 HP, 440 V. ind. V. 3 ph. 60 cy. with G.B. 135/175 lb. 5 CU 3300 1175 
1—35 KVA whse 240 V., 3 ph. 60 cy. Cond. turbine. —20 GE _ 440 900 
gen with 35 HP—230 ar motor. 1—750 KW G.B. 937 Kva. 2300 V. 3 ph. 1-150 _ K-63252 440 
—150/70 G.E. Ik 440 1170/3870 
1—26.4 KW W. E. 33 V. gen dic. to 41.5 60 cy. with G.H. 200 Ib. Cond. turbine. —100 GE. IK (Vert.) 2300 450 
as cy. wit b ck pres- 
1 19,8 KW W. E. 33 V. gen d.c. to 32 HI sure turbine. 
i—500 KW G.B. 625 Kva. 240/480 V. SPECIAL 
ph 60 cy. with G.E. 200 lb Cond turbine 


FREQUENCY CHANGER SETS 


1—1000 KW—GE—2 Unit—3 Brg. Consist- 
ing of —1400 HP—4400 V. 3 ph. 25 Cy. 
Motor and 1000 KW—2300 V—2 ph. 
58.3 cycle gen. with exciter (Gen. Can 
be reconnected for 800 KW 3 ph. 

1—840 KW—GE—2 unit with 2 exciters 
consisting of 1700 HP—2300 V. 3 ph. 
25 cycle motor and 1200 Kva—.7 pf. 


i—500 KW whse 625 Kva 440 V. 3 ph. 60 
cy. with Parsons 145/175 lb. Cond. tur 

ne. 

2—400 KW G.E. 500 Kva. 450 V. 3 ph. 
60 cy. with G.B. 525 lb. Cond. turbine 
with 50 KW aux. D.C. Generator. 

1—300 KW G.E. 375 Kva. 2300 V. 3 ph. 
60 cy. with G.E. 160 lb., 15 Ib. back 
pressure turbine. 

1—300 KW G.E. 375 Kva. 480 V. 3 ph. 
Me ey. with G.E. 80/100 lb. Cond. tur- 

ne. 


MERCURY ARC RECTIFIERS 
1—750 Kw—GE—Type RHW—é6 Anode 
575 V. D.C. Form C with 2300 V. 60 
transformer and switching equip- 


1-500" “KW—GE—Type RHW—6 anode 
575 V. D.C. Form 2300 V. 60Cycle 
transformer and switching equipment. 


D. C. MOTORS 


1—300 KW G.E. 375 Kva. 480 V. 3 ph. 60 HP Make Type Volts Speed 
2400 V. 3 ph. 60 cycle gen. ey. with G.E. 200 lb., 10 Ib. tact pres- 2—800/1000 Whse. 450 600/720 
sure turbine. —800 oe = /525 
1—600 KW—Whse 2 Unit with 2 exciters 1—300 KW whse 375 Kva. 480 V. 3 ph. “0 SEOOMiBG 990 «Ln8/148 

consisting of: 910 HP—200 V—3 ph. 60 cy. with whse 250 Ib., 5 Ib. back 2—350 G.E. MPC 250 4 

25 cycle motor and 750 Kva.—.8 pf. SS ss se Bo 330 00/6 
1—600 Kw—GE—2 Unit Consisting of 850 1—125 Kva G.E. 2300 V. 3 ph. 60 cy. with Mpc 
HP—2300 V—3 ph. 25 Cycle Motor and Ib. GE. MP 230 250/450 

va whse 2 Pp ey. —130 Grin. CMC-51H 550 
with 125/200 lb. Non-Cond. turbine. 2-125 CO-1832 230 625 
62% cycle generator. KW Ridgeway 250 V. d.c. with Terry = 33074960 
180 Ib., 12 lb. back pressure turbine. > 75 Cr.Wh. CMC 330 1130/1760 
1-50 KW N. W. 220 V. 3 ph. 60 cy. with 
ROTARY CONVERTERS D. C. GENERATORS 

— 1—2000 Amp. 3 PST. 15,000 V. Sol. 1— "50 Giz." MPC 600 720 
1— 750 Whee. 720 250 6600 pacity. Unused. 1-1 Gr Mpc 125 200 
1— Whse. 1200 600 13200 2— 100 Whase. 240 250 


BELYEA COMPANY, INC. 


Main Office and Shop 
43 HOWELL ST., JERSEY CITY 6, N. J. 


Phone—Journal Square 2-3334 
Also N. Y. City Line—Rector 2-7150 
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Our Reputation Is Your Protection 


Send us a list of your Surplus—We Buy for Cash 
300 


| 


ARCHLIGHT SECTION 


POWER PLANT MACHINERY 


750 KVA NORDBERG UNIFLOW ENGINE GENERATOR UNIT 
600 KW 80% P.F. 750 KVA General Electric alternating current generator 3 phase 60 cycle 4000/2300/600/ bs 
480/240 volts 150 RPM direct connected to Nordberg uniflow noncondensing engine, 150-2004 steam pressure zt 
| 0-154 back pressure. This unit is in excellent condition, available for immediate delivery. . 
| 
| Peper GENERATOR UNITS GENERATOR UNITS 
| es Condensing 3 phase 60 cycle Pi 
750 KVA Nordberg, 2300/480 volts 200# 3 phase 60 cycle 1250 KVA (2) Fairbanks Morse, 2300/ 4 
| pressure, exhaust 480 volts. 720 RPM 
| KVA Sinner, 460 volts 190% | ENA 1250 KVA General Motors, 2300 volts 
| sure, 20# exhaust 6. 2300 2008 720 RPM 
| 375 KVA Skinner, 2300 volts 150# pres- stgh. volts : 
| sure, 5# exhaust 3125 KVA Wetgh. 2300 volts 2003 
375 KVA Skinner, 480 volts 150# pres- 2500 KVA G.E. 2300 volts 200 4 u 
| | 2500 KV A 600 ols (2) Fairbanks Morse, 2400 volts, 
375 KVA (2) Skinner (vertical) 240 volts volts 
| 150# pressure, 5# exhaust 1875 KVA Allis 480 volts 175# ee 
1563 KVA G.E. 2300 volts 125% 375 KVA (4) Chic. Pneum., 2300 volts 
1563 KVA G.E. 600 volts 257 RPM 
1250 KVA Wstgh. 2300 volts 150 ‘es 
ROTARY CONVERTERS 1250 KVA (2) G. E. 480 volts 150# ee 
3 phase 60 cycle 1208 EVA GE. 2008 volte 1787 250 KVA Buckeye, 240 volts, 400 RPM. 
937 KVA G.E. 2300 volts 150# 
2000 KW Allis-Chalmers, 600 volts Bc... 750 KVA S. E 2300 volts 210# 
4150 volts A.C. 
‘ 625 KVA G.E. 2300 volts 200# 
1500 KW General Electric, type HCC, 
600 vole D.C., 12009 volts A.C. STEAM TURBINE 
1000 KW (2) General Electric type HCC, = RA : 
500 KW General Electric, type HCC, 600 oncondensing 
volts D.C., 33000 volts A.C. STEAM TURBINE 3 phase 60 cycle 
€ GENERATOR UNITS 1250 KVA General Electric, 2300 volts, 
Automatic Extraction 150# pressure, 20# exhaust. 
MOTOR GENERATOR SETS 3 phase 60 937 2300 volts, 175# pres- 
sure, exhaust. 
3 phase 60 cyclo 3750 KVA (2) G.E. 2300 volts 200# 750 KVA, General Electric, 480 volts 
800 KW Wstgh., synchronous, 300 volts pressure, 20# extraction. 115% pressure, 5# exhaust. 
D.C., 4000 volts A.C., 400 RPM. 3750 KVA Wstgh. 2300 volts 150# pres- 625 KVA, General Electric, 2300 volts, 
200 KW Crocker Wheeler, synchronous, sure, 10# extraction. 200# pressure, 1O# exhaust. 
125 volts D.C., 2300 volts A.C., 900 1250 KVA Allis 480 volts 250# pressure, 375 KVA General Electric, 480 volts, 
RPM. , 25# extraction. 150# pressure, 20# exhaust. 
200 KW (2) General Electric, synchron- 937 KVA Wstgh. 480 volts 150# pres- 250 KVA General Electric, 480 volts, 
ous, 250 volts D.C., 440 volts A.C., sure, 10# extraction. 175# pressure, 15# exhaust. 
1200 RPM, including 250 HP (2) Gen- 875 KVA Moore 2300 volts 310# pres- 250 KVA Wstgh., 480 volts, 300# pres- 
eral Electric variable speed motors, sure, 100# extraction. sure, 30# exhaust. 
730/975 RPM. 625 KVA Wstgh. 480 volts 250# pres- 187 KVA General Electric. 480 volts, 
sure, 25# extraction. 250# pressure, 15# exhaust. 
INTERNATIONAL POWER MACHINERY CO. 
UNION COMMERCE BLDG. Telephone: MAin 9514 CLEVELAND 14, OHIO P 
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D. C. MOTORS AND GENERATORS 


1 YEAR GUARANTEE 


125 V. - 250 V. - 550 V. 
D.C. GENERATORS 
(Motor Driven and Belted) 


KW Make 

300 Al.Ch. 250/125 
250 G.E. 125 
200 G.E. 125V 
200 Cr. Wh 550 
150 G.E 250 
150 G.E. 125 
150 West 250 
125 G.E 125 
100 G.E 250 
100 G.E 125 
100 G.E. 125 
100 Delco 250/125 
75 Cr. Wh. 125 
60 G.E. 125 
50 (4) +250/125 
40 G.E. (8) 250 
40 Century 125 
40 250/125 
40 250 
25 Allen 110 
30 G.E. (3) 250 
20 Delco 125 
20 West. (6) 125 
20 (3) 125 
20 GE. 125 
15 West 125 
15 Roth 125 
15 West 230 
15 GE 125 
15 = Scott 110 
15 G.E. (3) 125 
12% F.M. 125 
10 Rogers (2) 125 
10 El. Dy 125 
8 G.E. (2) 125 
7% GE. 125 
5 G.E. (2) 125 
5 Rel 250 


generators—125 V. up to 


1200 


2000 


1600 
363 
600 


1200 


40 
20 


) V. generators fn stock. 


LOW VOLTAGE 
D.C, GENERATORS 


KW Make Voltage Ampere 
1-6/1: Hertner 80 20 
75 G.E. 75 1000 
22% West. 75 300 
24 G.E. 60 400 
1-1/8 G.E. 60 19 
3 Hertner 60 60 
40 G.E. (6) 50 800 
3/4 HAC. 46 11% 
8% G.E. 42 205 
5 Diehl 40 125 
33 G.E. 33 1000 
6% GE. 32 205 
2% Witte 32 75 
3 G.E. 30 100 
48 West. 30 1600 
6 Star (2) 25 250 
5 Star 25 200 
15 Rel. 24 625 
4 Star 20 200 
1 G.E. 20 15 
106—s Pr. 18 6000 

36 3000 
I West. 16 60 
22% «Star 15 1500 
15 G.E. 15 1000 


Established 1910 
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Voltage Ampere Speed 


1200 
690 


850 
1450 
1450 

600 
1800 
1800 
1740 
1725 


KW Make Voltage Ampere Speed 
11 Star 15 750 1200 
1 Cont. (2) 15 67 1750 
4% Star 15 300 1800 
30 Columbia 8-16 5000/2500 720 
12 H.V.W. 12/24 1000/500 900 
300—Additional low voltage generators in 
stock. 
(4) 600 H. P. 
Westinghouse 
Synchronous 
Motors—900 RPM 
3 ph. 60 cy. 2300 Volt 
Motor Generator 
Set Exciter 
Manual Reduced 
Voltage Starting 
Equipment 
3 Years old — Like new 
230 V. D.C. MOTORS 
Qu. H.P. Make Type Speed 
1 125 West. sK 825 
1 100 West. SK-180 625 
1 100 Rel. 475/635 
3 100/75 Rel. 10507 
1 75 West. SK 475 
1 75 Cr.Wh. New 480/670 
3 60 West. SK-160 680 
1 60 GE c 480/1100 
1 50 West CK-9 525 
1 45 Diehl K-10 850 
2 40 GE DLC-25 1050 
8 40 GE. CD1441 250/1500 
1 40 Cr.Wh. CCM 700 
1 35 GE RLC-204 440/800 
2 35 West SK-160 400 
1 30 GE RC-32 1100 
1 30 West 8-6 1025 
1 30 West SA 975 
2 30 West SA 500/1500 
1 25 10-8 1500 
2 2 GE. RC-31 1150 
1 25 West SK 1100 
1 25 Rel. 92T 1150 
1 25 West 8K 900 
1 2 GE LC 900 
1 25 ALCh 850 
4 2% GE RF-12 500/1500 
1 25 West sk 500/1500 
1 2% GE RF-11 500/1000 
2 2 ‘GE RF-14 300/1200 
1 2 GE RF-14 300/900 
1 25 West SA 325/975 
2 20 West. 3 1300 
1 20 R&M 1160 
1 2 GE CD-85 1150 
1 20 GE. RC-11 1150 
1 20 West. SK-103 1200 
1 20 West. S+4 975 
2 20 West. SK-83 850 
1 20 GE. RC 800 
1 20 ALCh. _ Series 625 
1 20 West. HY-6 700 
1 20 GE. RF-11 500/1500 
10 20 GE. RF-12 400/1200 
2 20 Star SHB-30 29.2 


Qu. H.P. Make Type Speed 
2 16/25 Cr.Wh. 35-JA 400/1200 
1 15 Roch. 3450 
1 15 West. SK-63 1750 
4 15 Star SQ-1520 1290 
1 15 GE. RC 1200 
1 15 West. SK-80L 1100 
115 GE. RC-29 1150 
115 GE. RC-10 1150 
1 15 GE. CDC-85 900 
1 15 West. SK 850 
115 GE CDE-83 850 
215 GE RC-30 850 
2 15 G.E. D 700 
1 15 West. SK 675/1350 
115 GE. CQ 625 
1 15 EI. Dy. 58 600/1200 
1 15 GE. CQ 600/1500 
1 15 G.E. LC 675/1150 
2 15 West. SK-100L 600/1500 
1 15 G.E. RF-11 400/1600 
1 15 West. SK 250/1100 
1 15 Diehl 200/247 
1 10 R&N 1300 
1 10 West. 8 1325 
1 10 GE. CD-75 1150 
1 13 #£National series 1100 
1 10 GE. RC 1100 
1 10 Triumph TR-10S 860 
1 10 GE. RC-29 850 
1 10 Diehl LS-14 750 
1 10 West. SK-7L 700 
2 10 GE. Ccvc 700 
1 10 Cr. Wh. CSM 675 
1 10 West. SK 600/1200 
3 GER. RLC 500/1500 
1 10 GE. RF-10 400/1600 
1 10 West. SA 400/1200 
1 10 GE. RF-10 400/1200 
1 10 Rel. 131T 250/1000 
1 7% Sturt 3600 
1 7% L.A. 284 1750 
1 7% El. Dy. 2s 1750 
5 7% Cr. Wh. New 1750 
2 7% Rel. 235 1750 
1 7% GE. RC 1700 
1 7% West. SK 1800 
2 7% Cr. Wh. CCM 1425 
3 7% West. SK 1100 
1 7% GE RC 1100 
1 7% GE. CO-1804 1200/3200 
1 7% West. SA 975 
2 7% West. SK-50 975 
1 7% Cr. Wh. SM 910 
1 7% GE. RC 900 
1 7% Cr. Wh. CCM 875 
2 7% GE. RC 850 
1 7% West. SK-60 850 
1 8% West. SK-30 825 
1 7% G.E. RF-10 600/1500 
1 7% West. SK-90 650/1300 
1 7% El. Dy. 3s 550/1650 
2 7% L.A. BW-15 6525/1150 
1 7% Roth RS-107 450/900 
1 7% West. SK-70  400/1600 
1 7% West. SA 400/1600 
1 7% GE. RLC 400/1600 
1 7% Al. Ch. 350/1050 
1 65 Star SB-5 1750 
1 5. Rel. T-254 1750 
2 %5& West. SK-20 1800 
2 5 GE. RC 1700 
1 6 GE. CDV 1750 
1 5& West. SK-23 1750 
1 &6 GE cvc 1650 


SEND US YOUR INQUIRIES FOR A.C. EQUIPMENT 


LAND, 


146 GRAND STREET, NEW YORK 13, NEW YORK 


New England Representative 
BOSTON, MASS., 411 Atlantic Ave. 
Phone: Liberty 4300 


Qu. H.P. 
4 65 
1 
1 5 
8 5 
2 65 
1 56 
3.5 
1 6 
1 
1 5 
1 5 
1 5 
1 6 
1 6 
1 5 
2 6 
1 5 
2 383 


Qu. H.P. 
60 


25 
25 
20 
16 
15 
15 
15 
10 
10 
10 
10 
10 
10 


G.E. 


G.E. 


Make 
Star 
Star 


El. Dy. 
Broomfield 
West. 

El. Dyn. 
Kimble 
Marathon 
West. 
Diehl 
West. 
G.E, 
Burke 
El. Dy. 
Burke 
Cr. Wh. 
Imperial 
Rel. 
West. 
Watson 


stock. 


Type Speed 
1100 
CD-65 1150 
32T 1150 
RC-27A 1150 
SK-43 1150 
B-284 1150 
CCM 950 
SK-23 920 
SC-3 870/1750 
23T 850/1700 
E-75 850 
RC 600 
D-49 600/1800 
SB-10  600/1200 
3-S 550/1650 
SK-60 500/1500 
CM 400 
BD-235 3600 


800—Smaller D.C. motors in stock Includ- 
ing fractional. 


110 V. D.C, MOTORS 


Type Speed 
8Q-60L 1200 
15-L 2400 
CDM-95 1000 
CD-83 1750 
CMC-L 1750 

1150 

748 615/1230 
Ss 560 
3500 

3500 

EBC-75 2175 
CD-73 1750 
SK-70L 850 
825 

400/1600 

230 

1300 

1700 

1350 

s 975 
825 
5s 450/900 
1725 

SK-294 84 
5S 600/1200 
BA-225 3500 
3500 

8K 1750 
DP-8 1750 
SK 1200 
cvc 1100 
AB-5 1200 
300/1800 

WAB-14 650 
CMC 600/1800 
D-35 500/750 
450/1800 

SK-70L 500 
MW-15 350 
748 260 
247 

RC 2100 
LA225 1200 
D-31 1150 
690 

CD-73 600/1600 
CMC 535/1050 
SK 450/1800 
33 450 


600—Smaller size 110 V. D.C. motors in- 
cluding fractional horsepower motors 


CAnal 6-6976 


Pennsylvania Office 
READING, PA., 10th & Exeter Sts. 
Phone: Reading 2-6866 ‘ 
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Cr. Wh. 
900 West. 
a 900 West. 
580 Rel. 
81200 Al. Ch. 
600 1150 G.E. 
1000 1150 Cont. 
400 900 Star 
800 730 El. Dy. 
| 800 1150 | West. 
400 1150 | Cr. Wh. 
600 1150 
| 
200 1150 
1180 | 
320 1450 
160 1500 | 
320 500 
120 1750 G.E. 
160 1200 | G.E. 3 
120 1200 Cr. Wh. 
160 1750 | West. 
160 400 | El. Dy. 
120 1750 | West. 
120 900 Lincoln . 
60 1450 | 
120 1150 | Al. Ch. 
136 500 G.E. 
120 West. 
100 Cont. 
80 Rel. 
80 Diehl. 
64 1.G.E. ! 
60 Cr. Wh. 
Al. Ch. 
| West. 
= 
| 4 
thks Speed 
1145 
720 ; 
1800 | 
1800 
1730 | ] 
1160 
1750 
1800 
1750 
850 
1800 
El. Dy. 
1200 
Diehl 
600 G.E 1 
1800 
aa | F.M. 1 
1750 Cont 
1450 
1800 | Cr. Wh. 
1800 G.E. 
| Cr. Wh. 
2 600 Dy 
1750 Dy. 
1200 
1200 also in 
| 
~ 
P 


SQUIRREL CAGE 1 5 Star SB 3 (totally en- 
3 Ph 60 Cycle, 220/440 Volt fag) | 200 RPM 
ase ng) 
ycle, 1% GE. KT _1800 RPM 
Qu. HP Make Type Speed | 2 15 West. 725 
1 300 G.E.440v. ATI1800RPM | 2 15 west. Ms ey. 725 
yn. 
1 250 G.E.440v. KF 3600 RPM 6 
1 15 West. MS 25 cy. 600 
150 Al. Ch. 1750} 10 West. CS 25 cy. 725 
Cr. Wh. 430 REM | 1 10 West MS 25 ey 720 
$50 REM| 2 10 West 615 
West CCL 1720| 1 71% Wagner MCP-365 1140 
100 G.E I 
ee 3 Phase, 60 Cycle, & S$ 
-E. 2 ase, ycle, yn. 
West. 
Ms 25cy. 720! Qu.HP Make Type Speed 
50 ’ 1 443 El. Mach. 900 Syn 
40 West. 220cy. CS 870 1 200 F.M. BV 600 
40 G.E. 542 720RPM| 2 F.M.2200v. BV-HI6B 1800 
35 Ai. Ch. 2 hp 1 650 Triumph Ci2 1150 
35 Al. Ch. 65| 1 50 Ideal 2200v. AV 575 
35 Ft. Wayne 2 ph 1 50 GE. 1M 25cy. 700 
35 GE. . 25cy. 1 50 AI. Ch. 
30 Cr. Wh, 860 RPM | 1 50 West. 220v. CW752 690 RPM 
30 Al. Ch. 2200v. 690 RPM| 1 50 West. CW752C 900 
30 3200v. HD12B 3600 RPM 
30 1200} 2 40 MT336 1200 
20 Fouls 1170} 1 40 Ch. 1160 
30 CCL 900| 1 40 W'g2200v. CW 870 
> 30 AI Ch. An 2 ph. 860| 1 40 Westg. CW-658-A 870 
30 Century AS25cy. 720] 2 40 Al. Ch. 870 
25 Howell 1200] 1 40 Westg. C1753A 730 
25 Lincoln 900 25 cy. cr. 
25 Al. Ch. 860 | 10 35/15 G.E. OMT336 1150/ 
25 Al. Ch. 720 550 
25 M10 720 5 Al. Ch. 25 cy. 720 
25 sale EM 900 RPM 5 G.E. IM 
20 F.M. KRV 1200 30 F.M AD Alt. 1200 
20 Ciev. M-147 2 GE ITC501 
20 Al. Gh. 860 (hoist) 
3 «620 «US. SC splash 25 Cr. Wh. cw 6 
proof, ball 25 Cr. Wh. RPM 
beating +4 Westg. 
1 20 West. CS 1750 RPM 5 é MT356 400 
1 20 GE. 2200v. I 900 RPM 0 Triumph C 
2 20 (New West 220/44ov. CS404,| 2 15 GE. MT302 1200 
5 GE 720 
1 18 West. 720 5 GE MT512 900 RP 
1 15 West. CL 5 GE. MT556 280 
1 15EGE. KT 1750RPM| 3. 10 Westg. CW464A 1200 


Listed below a few of the motors available in a hurry 


1 10 Westg. HF 1140; 2 15 Westg SK6 1750 
1 7 G.E. MT182 1750! 1 15 Westg SK113 encl. 1760 
6 GE: MT926 1800| 1 15 Westg SK9 1150 
JT. 
1 Westg 1250 
1 GE. RC10 1150 
1 100 CD123 1200 | } 
1 60 Westg. 115v. SK140L 1140} } Was 
1 @ ae 00 | 4 Reliance F 850: 
1 40 Rel. 440v. 13LT Vert. 1750 cvo-115 1900 
1 40 Rel.440v. 230T V 1130} 
1 25/40 C.W. 440v. 1150/ ome 
Vert 1750 : 
40 Weste. SK 138 1150 SK110L 675 
Westg. SK 140 3 850. 1960 
1 GE. DLC 203 700 | 3 
1 30 EL. Dy. 158 625 | 
1 Rel. 440v. Vert. 1150| } 
4 30 Reliance 92 TF 750 | 2 
127% G.E. «1750! 1 15 Triump 
7 35 Westg. SK 1 95) 1 16 Triumph 25/900 
2 25 Westg SK 103 1150} 1 12% estg. 8K 7650/1500 
1 25 Westg. 400 yew. 
1 25 Wes SK 123 550/1100 20 10 Westg. SK60L-SK60- 1150 | 
1 25 ALC 120 5600/1500 Rellance 46TF 
1 2 &L 7 10 Cr. Wh. cM 1750 
2 20 Reliance 131T ° aA 
2 20 Diehl K914~A 500/1 1 10 oe 
1 20 GE. F12  250/1000} 1 Ayr 
1 20 Lincoln WB.B. 1 6 10 Westg 8 500, 
6 20 Cr. Wh. MC at 750 DC—230 Volt iit 
1 20 omc’ Tre 
T.E.B.B 10 GE RF10 540/ 
1 20 Westg. Kimble BA324 1750 
30 SK 120 TE. 1100 pew BB 
estg. Kee 
1 20 GE. R 750 7 Weatg. & G.E. 1750 
1 20 Westg. 750 | 90 5 Wes 1. 1150 
35 5 Weste 
DC—230 Volt Weng. 174 
u.HP Make T peed Vestg 
20 Westg 750/60 1 Westg SK &CD 1150 
1 20 Cr. Wh CW C 600/50 2 Westg. 850 
1 2 SK-120 500 | 40 Westg. cD 1150 
3 20 Al. Ch K 500/100 130 134 Westg. CD925 550/2200 


36 New vertical TEFC BB 3 phase, 220/440 volt, 60 cycle, as follows: 
1—G. E. 2 HP—1200 RPM—ty. K, Frame 225 

1—Fairbanks Morse 3 HP, 1200 RPM, Type QZCU, Frame 254 
1—Delco 3 HP 1200 RPM, Type C Frame 254 

3—G. E. 3 HP—1200 RPM—ty. K Frame 254 

1—General Electric, 5 HP, 1800 RPM, Type K Frame 254 
8—General Electric, 7 HP, 1200 RPM, Type K Frame 324 
7—Delco, 71/2 HP, 1200 RPM, Type C Frame 324 

1—Howell, 712 HP, 1200 RPM, Type K, Frame 324 
2—Howell, 712 HP, 1800 RPM, Type KV Frame 284 

2—Delco 10 HP, 1200 RPM, Type C Frame 326 

1—Delco 15 HP, 1200 RPM, Type CL Frame 365 

6—G. E. 15 HP—1200 RPM—ty. K, Frame 365 

2—Howell, 15 HP 1200 RPM, Type KV, Frame 365 


6—New General Electric Synchronous Motors Type T.S. 200 H.P. 
300 RPM, 2200 volt .8 p.f. Complete with control & separate 
motor generator exciter set. 

1—150 KW Westinghouse, synchronous M-G set, 275 Volt DC, 4400 


Volt AC, 3 ph., 60 cycle, 900 RPM, AC control and DC panel. ee 
1—150 KW General Electric, M-G set, 250/275 Volt, po—440 Volt 
AC—3 phase, 60 cycle, 900 RPM. ... 


2—Ridgeway 100 KW. Synchronous M-G sets, 250 volt DC, 2300 
volt AC, 3 ph., 60 cycle, 1200 RPM, AC controls and DC panel. 

1—Burke 200 KW, synchronous M-G sets, 260 volts DC, 440 volts 
AC, 3 ph., 60 cycle, 900 RPM, with AC and DC controls. 


1—New G. E. 250 HP, ty. KF, fr. K 549A., 440 V., 3 Ph., 60 Cy., 
3600 RPM vert. direct connected to Bingham, type 2, 22 stage a 
double case, 3600 RPM, 3820 head, 175 GPM pump, a9 
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Hamilton, Ohio 


Rebuilt Motors & Generators 
SINCE 1906 
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2—2000 H. P. FAIRBANKS MORSE 


1875 K.V.A. DIESEL POWER PLANTS 
Latest Model 33—240-480-2300 Volt 


OTHER IMPORTANT OFFERINGS—PROMPT DELIVERY 


HP Model 

2—2000.... 

6—1600.... 

1— 690.... 100% 
2— 600.... 99% 
1— 450.... 95% 
1— 375....McIntosh Seymour 85% 
1— 350....General Motors 8-268A 

1— 150....General Motors 3-268A 

1— 360.... 

2— 240.... 

175.... 


ALSO PORTABLE GASOLINE UNITS 
3— 15 — 30 — 50 — 100 KW 


Running Inspection on original foundations 


DIESEL MOTORS CORPORATION 


PORT WASHINGTON, LONG ISLAND. N. Y. 
ROSLYN 2000 
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NEW BUCKEYE DIESEL ENGINES 
DELIVERY TO-DAY 


225-300-450 H. P. 
4—5—8 Cylinder Model 80 
10/2 x 12—600 RPM. 
ALSO COMPLETE GENERATOR PLANTS 
150—200—300 KW 
Some for Prompt Delivery - 
SEVERAL OTHER UNITS 100 TO 2000 HP : 
DIESEL MOTORS CORPORATION 5 
PORT WASHINGTON, LONG ISLAND, N. Y. 
ROSLYN 2000 
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Available For Immediate Shipment 


2—Schramm gas driven air compressor. Displacement 315 1—3,000 C.F.M., 125 lb. press. W N 4 Sullivan Air Compres- 
and 210 CFM. at a working pressure of 100#. Portable sors 500 H.P., 3-60-440 V direct coupled motor, exciter, 
mounted on pneumatic tires with a spare set of steel panel board, after cooler and air receiver. 
wheels complete and self-contained. Purchased in 1945. 


1—Gardner-Denver Air Compressor Vertical 7 x 5% x 5 870 
RPM, 200 CFM, 100# Pressure. Direct connected to Gen- 
eral Electric 40 HP 3 phase 60 cycle 440 V 870 RPM Motor 


UNIFLOW ENG. GEN. SET 


1—300 kw Chuse vertical Uniflow engine generator 
set 6 cyl. 10 x 12 150# pressure O# B.P. 450 
RPM D.C. to 300 kw G.E. Altemeter 3.60/23000 
v. with D.C, exciter 125 v. Excellent condition. 
Rebuilt 1945. Reasonably priced for quick sale. 


SKINNER UNIFLOW SET 


1—300 KVA Skinner Uniflow Engine Generator Set 
150# LSP 0-5# BP direct connected to Burke 
Alternator 3-60-480 V, 200 RPM with Exciter. 


Gasoline Driven POWER PLANT 


1—35 KVA Gasoline driven power plant, Hercules 
engine, with generator 3-60-220 V. 1200 RPM. 
complete self contained with panelboard. 


TURBINE 


1—710 H.P. Terry Turbine, type GF, 3531 RPM, complete 
with reduction gear to 1000 RPM, 145# pressure, 0-60 


TURBO PUMP 


1—520 GPM, 50’ head, DeLaval Centrifugal Pump, 2940 
RPM, direct coupled to DeLaval Turbine, 200# pres- 
sure, 0-5# B.P. 


GASOLINE DRIVEN POWER PLANT 


1—35 KVA gasoline driven power plant, complete self- 
contained with panel 


CENTRIFUGAL PUMPS 

3—400 GPM, 635’ Ingersoll Rand direct connected to 
Wesghse 125 HP motor, 360-2200 V, 3600 RPM. 

2—500 GPM, 360’ head, Ingersoll Rand Centrifugal Pump, 
1800 RPM. 

1—4500 GPM, 135’ head, LeCourtney Centrifugal Pump, 
1800 RPM. 

1—1000 GPM, 250’ head, Ingersoll Rand Centrifugal Pump, 
1800 RPM. 

1—1200 GPM. 35’ head American Well Works, 1750 RPM 
direct connected to 15 HP motor 3-60-2200/440 V. 

<a GPM, 50’ head, DeLaval Centrifugal Pump, 1150 


HOISTS 


150 Yale & Towne 2 ton chain hoists, 
20’ lift, brand new in original 
crates 


MOTORS 


4—300 H.P. Wesghse Slip Ring 3-60-2200/600 V, Type 
C W, complete with magnetic controls. 

1—New 300 HP Westinghouse Type CS, 2200 Volt, 3 
phase, 60 cycle, 600 RPM. 

1—200 H.P., G.E. Synchronous Motor 3/60/4150, 600 RPM 
with starting panel, V-Belted exciter. New 1943. 
16—Vertical Gear Head Motors, Crocker Wheeler TEFC 
10 HP, 220/440 Volt 60 cycle 3 phase, 1745 RPM, 

Philadelphia Gear, output 425 RPM. 


CARRIER AIR 
CONDITIONING UNIT 


1—30-ton Carrier Air Conditioning Unit, Complete including 
Kuthabar unit. Installed new in 1944. Used one season. 


BUFFALO BLOWERS 


14—Buffalo size 40 steel plate Blowers Type R. Flexibily 
coupled to Westinghouse motors 25 HP 3/60/220/440/ 
1750 RPM. Explosion proof. Type CS 365. 


300 and 400 Ampere 


ELECTRIC MOTOR DRIVEN 
ARC WELDERS 


General Electric—Hobart—Lincoln Reconditioned—Guaran- 
teed—New 1943 


VALVES 


Stainless Steel Valves 
Flanged, sizes up to 6” 


MISCELLANEOUS 


1—3600 sq. ft. CR. Wheeler Surface Condenser. 
1—20-ton Box Crane, hand operated, 39 ft. span, complete 


a 


"70 PINE STREET  WHITEHALL 3-2172 FI] NEW YoRK 5, N.Y. 
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938 KVA AUTOMATIC BLEEDER CONDENSING TURBINE-GENERATOR UNIT 


Actual Photograph 


TURBINE-GENERATOR UNITS 
3 Phase, 60 Cycle 


2500 KVA Allis automatic extraction con- 
densing, 200 to 300 lbs. pressure, 
2300/600 volts, 3600 RPM with ex- 
citer, condenser, switchboard. 

2500 KVA G.E. condensing, 150 to 200 lbs. 
pressure, 2300 or 550 volts, 1800 
RPM complete surface condenser. 

2500 KVA Westinghouse condensing, 180 
lbs. pressure, 2300 volts, 3600 RPM, 
complete surface condenser, exciter. 

1875 KVA Westinghouse condensing, 175 to 

lbs. pressure, 500° TT, 480 volts, 
3600 RPM, complete. 

750 KVA G.E. condensing, 225 lbs. pres- 
sure, 2300 volts, 3600 RPM complete 
shaft exciter, surface condenser, 
switchboard. 

625 KVA G.E. condensing, 200 Ibs. pres- 
sure, 2300 volts, 3600 RPM complete 
exciter, condenser, switchboard. 

625 KVA G.E. non-condensing 150 lbs. 
pressure, 15 Ibs. back, 2300 volts, 
3600 RPM, complete exciter, switch- 
board. 

375 KVA G.E. condensing, 150 to 200 lbs. 
pressure, 100° SH, 2300 volts, 3600 
RPM, complete with surface condenser. 

125 KVA_ Westinghouse non-condensing, 
175 to 200 lbs. pressure, 0-10 lbs. 
back, 240 volts with exciter, switch- 
board. 

125 KVA G.E. non-condensing, 175 to 200 
lbs. pressure, 10 Ibs. gauge back, 2300 
volts, 3600 RPM complete. 

100 KVA Westinghouse non-condensing, 
125 to 150 Ibs. pressure, 10 Ibs. gauge 
back, 2400/600 volts, 3600 RPM. 


ENGINE-GENERATOR UNITS 
Alternating Current 
3 Phase, 60 Cycle 

500 KVA Westinghouse, 460 volts, 164 


RPM generator direct connected to 
26” x 28” Skinner Unaflow non-con- 
densing engine, 140 to 160 lbs. pres- 
sure, 0 to 10 Ibs. gauge back pressure. 

300 KVA G.E. 2300 volts, 150 RPM gen- 
erator direct connected to 18” x 30” 
Murray Corliss engine, 110 to 150 
Ibs. pressure. 

225 KVA E. M. 2300 - volts, 200 RPM 
generator direct connected 19” x 24” 
Chuse Unaflow poppet valve engine. 

200 KVA Crocker-Wheeler, 240 volts, 400 

generator direct connected to 
Ames vertical Unaflow engine, 110 to 
125 lbs. pressure, 5 lbs. gauge back. 

180 KVA G.E. 240/440 or 550 volts, 200 
RPM generator direct connected to 
18” x 21” Chuse non-releasing Corliss 
engine, 125 to 140 lbs. pressure. 

150 KVA G.E. 240 volts, 225 RPM gen- 
erator direct conncted to Ames Una- 
flow engine. 

75 KVA Allis 2300/550 or 440 volt, 257 

M generator direct connected to 
12” x 16” Chuse 4 valve non-releas- 
ing Corliss engine. 


ENGINE-GENERATOR UNITS 


Direct Current 


325 KW 35°—400 KW max. Crocker- 
Wheeler 125 volt, 300 RPM generator 
direct connected to Skinner vertical 
Unaflow non-condensing engine, 135 
lbs. complete switchboard. 


AV AILABLE 
Immediate Delivery 


938 KVA—750 KW 80% 
P.F., Allis - Chalmers 3 
phase, 60 cycle, 2300 volts, 
3600 RPM alternating cur- 
rent generator direct con- 
nected to a 750 KW, 3600 
RPM Murray automatic 
bleeder condensing tur- 
bine 200 to 300 lbs. ISP, 
500°TT, 10 to 20 lbs. gauge 
extraction pressure com- 
plete and equipped with 
surface condenser, con- 
densing auxiliaries, exciter, 
switchboard and _instru- 
ments. EXCELLENT 
CONDITION — A COM.- 
PLETE INSTALLATION. 


300 KW Westinghouse, 250 volt, 900- 
6012 RPM _ non-condensing turbine- 
generator unit 150- to 200 lbs. pres- 
sure, 10 Ibs. gauge back. 

150 KW G.E. 250 volt, 200 RPM, type 

PC generator direct connected to 
19” x 20” Elliott Ridgway 4-valve 
engine, 150 Ibs. pressure—25 lbs. 
back. 

200 KW Triumph 125 volt generator di- 
rect connected to 18” x 36”, Wis- 
consin heavy duty Corliss engine, 125 
to 140 lbs. pressure. 

75 KW Westinghouse, 125 volt, 1800 

non-condensing turbine gen. 

75 KW Allis-Chalmers Terry, 125 volts, 
2400 RPM non-condensing turbine- 
generator unit. 

15 KW (2) Crocker-Wheeler, 125 volts, 
410 RPM generators each direct con- 
nected to an Am. Blower vert. engine. 


SPECIAL BARGAIN 


OFFERINGS 
1200 KVA General Electric, 3 phase, 60 
cycle, 2400 volts alternating current 
generator direct connected to 1700 
HP, 3 phase, 25 cycle, 2300 volts, 
300 RPM synchronous motor. 
750 KVA Westinghouse, 3 phase, 60 cycle, 
2300 volts alternating current genera- 
tor direct connected to 910 HP, 3 
phase, 25 cycle, 2300 volts, 300 RPM 
synchronous motor. 
500 KVA Westinghouse, 3 phase, 60 cycle, 
600 volts, 514 RPM, belted generator. 
75 HP G.E. 115 volt, 1200 RPM shunt 
wound direct current motor direct 
connected to 62!4, KVA, 3 phase, 60 
cycle, 2300 volt, 1200 RPM GE. 


alternating current generator. 


1—ALLIS-CHALMERS SYNCHRONOUS MOTOR GENERATOR SET CONSISTING OF: 1500 
KW 550/600 volts, 300 RPM compound wound interpole direct current generator direct con- 
nected to a 2190 HP, 3 phase, 60 cycle, 4000 volts, 300 RPM, A.C. motor. 


CLEVELAND 14, OHIO 
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SPECIAL—NEW PLATING GENERATORS 


200 Amp., 10 to 15 volt, 1725 RPM, direct current, Master 
Plating Generators with overhung exciter. 


MOTOR DRIVEN CENTRIFUGAL PUMP 


Dayton Dowd, size 6x18 CSLF, rated 7250 G.P.M. 
30 ft. head, at 685 RPM Centrifugal Pump 
mounted on common base and driven by:— 

Continental 75 HP, 695 RPM, 220 volt, 3 
phase, 60 cycle, drip proof motor. 


COPPER OXIDE PLATING RECTIFIERS 
500 Amp., 6 volts, Direct Current, for 440 volt, 3 phase, 
60 cycle power, General Electric, Model 6RC120F2. 


Note: Designed to be operated in series or parallel for higher 
voltage or current. 


NEW DIRECT CURRENT MOTORS ° 
25 HP, 1750 RPM, 230 volt, compound wound, Marble- 
Card motors, Marine type, drip proof. 


A. C. GENERATORS 
(3 phase unless otherwise noted) 


- 


Description 
Hobart, Ball Bearing 
Westinghouse 
Westinghouse, Single Phase 
Electric Specialty, Ball Bearing 
127/220 General Electric, Single Bearing 
120 bat — Single Phase, Ball 
aring 


ow 110 Ft. Wayne, Single Phase 
a ’ 208/120 Westinghouse, Ball Bearing, New 
Burke, Single Bearing 
120/208 Costes Machinery, Single Bearing, 
re 
110/220 Starr, Sing! 
300 Crocker Wheeler” 
E 
General Electric 
Crocker-Wheeler 
AIR COOLED TRANSFORMERS 
wie General Electric, 30 KVA, 460 volts primary, 230/115 
volts secondary, | phase, 60 cycles. 


$385 

~ 

1010 
$333 


General Electric, 35 KVA, 460 volts primary, 230/115 
volts secondary, | phase, 60 cycles. 


PLATING GENERATORS 
Jantz & Leist, type IP, 4000 ampere, 2 to 12 volts, 425 


RPM, direct current Plating Generators with or without 
driving motors. 


GAS ENGINE—AC GENERATOR SETS 

2'/2 KW Leland, type A, frame 50, 1800 RPM, 120 volt, 
single phase, 60 cycle, AC Generator, with Briggs & 
Stratton, Model ZZ, 6 HP, 1800 RPM Gasoline 
Engine, U. S. Army PE75AA, complete with gas tank 
and tool box. 

5 KVA Onan, .8 P.F., 1800 RPM, 110/220 volt, single 
phase, 60 cycle, AC Generator with Onan, twin, 4 
cylinder Gasoline Engine complete with starting 
panel. 

7/2 KVA, 120 volt, 3 phase, 60 cycle, AC Generator 

with 4 cylinder Wisconsin Engine, U. S. Army PE99, 
type VE4-1, size 3 x 34/4, complete with switchboard 
panel. 

10 KVA, 110/220 volt, single phase, 3 wire, 60 cycle. 
Westinghouse, AC Generator with water cooled Jeer 
Engine Drive, U. S. Army PE95, 4 cylinder. Com- 
plete with switchboard panel. 

25 KVA Westinghouse, 20 KW, .8 P.F., 900 RPM, 120 
volt, | phase, 60 cycle, AC Generator, with LeRoy 
Gas Engine complete with control panel. 

31.25 KVA, 25 KW Westinghouse, .8 P.F., 1200 RPM 
208/120 volts, 3 phase, 60 cycle, AC Generator with 
LeRoy Gas Engine complete with control panel. 


Note: In addition to the above Engine Generator Sets, our 
stock includes practically all sizes up to 35 KVA both AC and 
DC, some with Diesel Engine Drive. 


WORM GEAR RIGHT ANGLE GEAR HEAD MOTORS 
Master, 34 HP, 1725 RPM, 440 volts, 3 phase, 60 cycle, 
output shaft speed 13!/2 RPM. 

General Electric, '/2 HP, 1725 RPM, 440 volts, 3 phase, 
60 cycle, ratio 36 to |, output speed 48 RPM. 

General Electric, 4 HP, 1750 RPM, 220/440 volt, 3 phase, 
60 cycle, ratio 17'/, to |, output speed 99 RPM. 

General Electric, 4 HP, 1750 RPM, 220/440 volt, 3 phase, 
60 cycle, ratio 36 to |, output speed 48 RP.M. 


4 
WELDER SETS C 
Late Type 
Rg Amps. Voltage Manufacturers Driven By 
TURBO-GENERATO 100 25 Lincoln 5 HP, 220 volt, 3 ph. 60 cy. 
SET 125 25 Ideal 7% HP, 290 volt, 3 ph. 60 cy. 
’ 150 70 Are Weld Mach. Co. No Motor 
KW, 1200 RPM R 
120/240 volt, compound wound, D.C. 300 80/20 3600 No Met” cy. J 
nected to: 200 25 Lincoln 10 HP, 220 volt, 3 ph. 60 cy. 
" 300 25 Westinghouse 15 HP, 230 volt, Direct Current Motor C 
P 300 25 Westinghouse 15 HP, 230 volt, Direct Current Motor 
‘ Joshua Handy Steam Turbine, 5965 300 40 Wilson, single bearing for direct connection at 1800 RPM 
aap 300 40 ncoln HP, 440 volt, 3 ph. 60 cy. 
RPM, for steam conditions of 440 Ibs. 300 40 Lincoln, single bearing for direct connection at 1400 RPM 
: aa 300 40 Ideal 20 HP, 220 volt, 3 ph. 60 cy. 
per sq. inch gauge inlet pressure 28!/2 400 20 Wilson No Motor 
400 40 Lincoln 25 HP, 220 volt, 3 ph. 60 cy. 
, vacuum, 740 deg. F. total temperature. 500 60 Westinghouse 45 HP, 220 volt, 3 ph. 60 cy. C 
‘ . 1000 30 Westinghouse 50 HP, 220 volt, 3 ph. 60 cy. 
? Including speed reducer, rheostat and 1000 60 Westinghouse 92 HP, 220/440 V., 3 ph. 60 cy. 
balancer coil. The items listed above are only a partial list of the large stock of electrical equipment which is available 0 
to meet your requirements. e 
AC &DC MOTORS GENERATORS PUMPS 933-943 HARRIET ST. 
NTROL EQUIPMENT 
SYNCHRONOUS MOTORS CONT 9 PHONE MA. 3024 
MOTOR GENERATOR SETS ELECTRIC HOISTS 
STEAM ENGINE GEN. SETS SLIP RING MOTORS CINCINNATI 3, OHIO 
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TURBINE-GENERATORS — IMMEDIATELY AVAILABLE 


5400—KVA., G.E., 450#—720°F., 3600 RPM, 2300-V. NEW. 
3750—KVA.. G.E., 200#, 2300-V. Jet. Cond. 

2—3750—KVA., G.E., Surf. Cond. 200#, 2300-V. 
3125—KVA., G.E., Cond. 450# ISP. Surf. Cond., 2300-V. 
2500—KVA., West. Cond., 209+, 2300-V. Surf. Cond. 
2500—KVA.., Allis-C. Aut. Extr. 30%, 2300-V. 300+. 
2500—KVA., G.E., Surf. Cond. 200#. 2300-V. 

1—2500—KVA., G.E., Aut. Extr., 200#-ISP.. 30# Ex. 480-V. 
1875—KVA., Condensing, 2004, 2300-V. 
1565—KVA., G.E., Surf. Cond., 150#. 2300-V. 
1250—KVA., Allis-C. Non-Cond. 150#, 480-V. 
1250—KVA., West. Surf. Cond., 200#, 2300-V. 
937—-KVA., Murray-Allis Aut. Extr., 30#,; 300% ISP.. 2300-V. 
937—KVA., A.-C. Cond., 200#, 480-V. 
937—KVA.., Terry-Allis, Non-Cond. 50# BP., 200-ISP. 
937—KVA., G.E., Cond. 175#, 2300-V. 
937—KVA., Moore-Allis, Non-Cond. 25-BP 2300-V. 200” ISP. 
937—KVA., A.-C. Non-Cond., 15#-BP. 150# ISP., 480-V. 
625—KVA., G.E. Cond.; Sur. Condenser; 175# ISP; 2300-V. 


Running Test Given 
when Inspected of 
2500 -KVA-Allis-Chal- 
mers 300+ isp. Ex- 
traction 30+ (at left) 
Turbine - Generator 


will be given. 
OUR APRIL SPECIAL: 300+ Allis-Chalmers, Condensing Extraction 30+, NEW SURFACE a 
Turbo-Generator. CONDENSERS 


2—New 8280 sq. ft. Im- 


Many Others: Send us 


your specifications. 
GENERATORS 


OUR SPECIALTY 


WE DEAL EXTENSIVELY IN DIESEL ENGINES, BOILERS, GENERAL 
POWER PLANT EQUIPMENT 


Correspondence Invited 


CHARLES WEAVER & CO. . 


Engineers | 
WIRE WRITE TELEPHONE 
Cadillac 1340-1341 

4045 PENOBSCOT BLDG. DETROIT 26, MICH. 
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DIESEL POWER 


THREE— 


3—1000 KVA, 800 KW. 3 phase 
60 cycle. 2300 volt. West- 
inghouse, 600 RPM. Direct 
Connected to:— 


3—1250 H.P. Fairbanks-Morse 
Diesel Engines, Model 38D8 
%, 10 cylinder, 8%” bore, 
10” stroke. 600 RPM. 


These three units are offered with complete equipment—switchboards, auxiliaries cooling equip- 
ment and silencing equipment. 


DIESEL GENERATORS 


ALTERNATING CURRENT 
KVA MAKE HP MODEL RPM YEAR 
2—1875 Fairbanks More 2000 33E16 300 1939 
1—1250 Nelseco 1500 6M1-63 300 1931 
4—1250 Fairbanks Morse 1700 38D8% 720 1944 
12—1250 General Motors 1600 16-278-A 720 1944 
3—1000 Fairbanks Morse 1250 38D8% 600 1944 
1— 625 Superior 750 Os 327 1938 
1— 312 Enterprise 450 D8G-8 450 New 
1— 300 Fairbanks Morse 360 YVA 257 1928 
1— 250 General Motors 300 8-268-A 900 New 
4— 250 General Motors 400 8-268-A 1200 1945 
6— 125 General Motors 200 3-268-A 1200 1944 
1— 94 Buckeye 112 E 400 1936 
WRITE FOR 


SCHOON 


50 CHURCH STREET 
Cable Address: AGSCOMACH 
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ENGINEERED 


DIESEL POWER 


1000 KW, 1250 KVA Elec- 
tric Machinery Mig. Co. 
alternator, 3/60/2400, 
720 RPM, direct con- 
nected to— 


1600 HP General Motors Egy 
Corp. Diesel engine, Ty 
Model 16-278A, 2 cycle, 
16 cylinders, V type, 
8%" x 1042", 720 RPM 

(See data on facing page**) 


1000 KEW, 1250 EVA GMC Diesel Generator 


OTHER IMPORTANT ALTERNATING CURRENT UNITS 


KVA MAKE HP MODEL RPM YEAR 
4-75 General Motors 90 6061E 1200 New 
13—62 International 75 UDI18 1200 New 
8—37 General Motors 45 3-71 1200 New 
15—18 International 30 UD6 1200 New i 
DIRECT CURRENT SETS 2 
Kw VOLTS MAKE MODEL RPM YEAR 
2—300 120/240 General Motors pe 6-278-A 750 New 3 
1—275 120 Cooper Bessemer 440 FS-8 800 New 
2—250 120/240 Enterprise 450 DSG-8 450 New 
3—100 120/240 Superior 150 GDB-8 1200 New 
1— 90 120 Winton 140 144 1200 1939 
2— 60 120 General Motors 90 6-71 1200 1943 
3— 15 120 Hill 30 4C 1200 1940 
2— 12 120 Hill 25 4R 1200 1939 
2— 10 120 Hill 20 4R 1200 1940 
WRITE—WIRE—PHONE 


M AKER CO INC. BUSINESS 


ESTABLISHED 1898 


NEW YORK NEW 
PHONE: WOrth 2-7225 
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SPRING 


NEW MOTO 


ga. peed ype emar' 21/2 9 Master dual Open Frame 7420 
1200 Exp. prt. 440 volt 6 3/4 280 U.S. dual Sp. prt. Frame 56-5 
3 1800 —s Sp. prt. 110/220 volt, SB 21 2 Star dual Open 
1200 ‘Sp. prt. 21 190 dual Sp. prt. Frame 224 
2 900 Open 41 Westg. dual Open Frame 204 
1800 Open 110 volt 21 125 Westg. dual Open Frame 204 
900 42 Westg. dual Open Frame 224 
1 H 4 ie 22 U dual Sp. prf. Frame 224 
i 1200 Sp. prf. 
TE SPECIALS 
1200 O 100—', HP, 900 RPM, 220/440 BB, Explosion 
1300 TEFC USED VERTICAL MOTORS Wagner, Rebuilt. Nome. 
15 1425 TEFC 440 volt Qu. H.P. RPM Make Type Remarks Rebuilt, Nema. M, 440 velt, BB, Howell, 
3 1809 Open 2) 6 4—150 HP, 1200 RPM, New, 440 volt, BB, TEFC. 
ven 610 164 GE. TE With brake 5—80 HP, ‘Louis Allis, Drip Proof, 220/440 volt, 
1 10 1600 TEFC  220yolt 25 cycle 215 1800 GE. Open DE shalt BB. 900 RPM, Slip Ring. 
2 10 900 Open 225 1800 Delco T = * Ship’ Mise 4800/2 '300/60/3, BB, 1800 
15 1 1800 Open ° 
6 1 900 Open USED FOUR SPEED MOTORS 1—250 HP, 1800 RPM, Westinghouse, CS, 
: 4 15 1800 Open 440 volt 2300 voit, ors Cage. 
’ 0 1 2660 Open 3 3 600 HP, RPM, CW, Slip Ring, 2300 
1 2 1450 Open 220 volt 25 cycle 3i volt, with 
| 3 3600 Open 1200 3—40 HP, Variable Speed Drives, 400/ 1500, 230 
5 30 1200 TEFC 7} = 1800 Wagner TE 440 volt VDC, Variable Voltage, Generator 40 
56 30 3600 Open 25 i b+ driven by 60 HP, 1800 RPM, Complete with 
3 40 1200 O controls. 
i 50 2600 Open 
3 60 1800 TEFC 1} 1800 G.E. Open 440 volt 
2 60 1800 Sp. prf. 550 volt 
4 200 Open 440 volt NEW TWO SPEED MOTORS ad 
vol utler-Hammer 
USED MOTORS w 10 50H.P. 440 volts Cutler-Hammer 
3 1200 Wests. 7B 230 volt sp. ring 3 ~=—-1800 Howell TE 440 volt 40 125H.P. 220 volts Cutler-Hammer 
agner 10 150H.P. Ov 
10 1. 3600 Howell. TE USED GEARHEADS 50 440 volts Cutler-Hammer 
1 1800 G.E. Open Siipring WELDERS 
y eS ¢ 1800 Howell TE Qu. H.P. RPM Make Voltage Type Remarks 
- 1 1200 Howell TE With brake 11/8 48 Master 110/220 Open i bn mg om. 60 cycle, KVA rating 12, 
1 900 Wagner TE 21/8 18 Master 110/220 SP. prf. Single phase utput 250, type W. 
1 900 Delco Open 61/6 19 Master dual 2—Biata Welder 230 = 60 ‘cycle, KVA rating 15, 
He 1200 Westg. TE 41/6 875 GE. 440 se prt Amp. output 350, type W.B. 
1 906 ‘I. Open 10 1/4 108 Jeanette 110 Open 1—Westinghouse Welder, 500 Amp, primary, 220/440 
1} 1800 Delco TE 8 1/4 8&6 Jeanette 550 TE volt, 20 KW. 
5 2 1200 TE 4 1/4 9.6 Master 110/220 Open Single phase 1—Westinghouse Welder, 400 Amp, 440 volt, 3/60. 
3 861800 L. A. a 21/4 17.5 GE. dual Sp. 1800 RPM, style #1311452-A, Serial #145-44 
3 3600 Wagner TE 12 1/3 32 Master 115 TEFC Frame 7420 
4 & 1200 Delco TE 21/3 17.8 GE. 220 TE slip ring TRANSFORMERS 
2 1800 Westg. TE 21/2 45 U.S. dual 
P 4 5 3600 Wagner TE 21/2 48 Master dual Open Name Kva. Volt Serial # 
5 7) 3800 Wagner TE 440 volt 41/2 3 Master dual TEFC Frame 254 Wagner 200 4000/3800/3600—-480/240 138722 
2 10 900 GLE. Open With brake 2 2 612 #£=Master dual Open Frame 7430 Wagner 200 4000/3800/3600-480/240 138681 
2 10 3600 E Open 25 3/4 148 3.E. 440 Sp. prf. Westg. 15 Soeey Lege tte/ase 280700 
2 10 900 U.S. Sp. prf. 2 3/4 190 Master dual Open Westg. 110 4400/440 318986 
2 25 3600 Howell TEFC 440 volt 2 Master dual TEFC Frame 224 Westg. 110 4400-440 318987 
130 1200 Westg. Open Sleeve bearing 2 280 Master 550 Open Frame 203 Westg. 110 4400-440 318988 
4 40 400 L.A. Sp. prf. With brake 2 1 288 Master dual TEFC Frame 203 Wagner 200 4000/3800/3600-—480/240 138721 
2 900 G.E. Open 2200 volt 2 13 50 Master dual Open Frame 225 ittaburgh 200 4000-230/115 1210402 
5 5O 900 Sp. prf. Shi 2135 346 G.E. TE Frame 224 Kuhiman 200 4160-480 946417 
2 60 3600 Wagner TEFC 440 volt exp. prf 6 3 276~—=sG.. du. Open Frame 225 Kuhlman 200 4160-480 946418 
4 125 1800 F.M. Open 44 25 18 Jeanette 440 Open Kuhlman 200 4160-480 946419 
s 18 150 1800 Howell Open 440 volt 1 10 530 Wagner dual Open Frame 444 G.E. 100 4330/4160—-120-240-250 6580989 
2 200 1800 Wagner Open 14 20 420 Master dual TEFC Frame 365 
. Capac. 
USED TWO-SPEED MOTORS FOUR-SPEED USED GEARHEADS GE. 74 440/460/480 primary = 
2 zee ‘870 Wagner TE 440 volt 63 42 Master 440 Open Frame 254 Al. Ch. 15 440/460/480 primary 
‘ 22 oie Wagner TE 1} 21 With brake 120/240 secondary 1 phase 
2 7} 800 Wagner Open 440 vo 1: 10.4 Westg. 15 440/460/480 primary 
65 1150/3480 G.E, Sp. prt. Sleeve earns 3/4 5.5 120/240 secondary 1 phase 


1132-38 MT. HOPE AV 
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1500 KW G.E. CONDENSING UNIT 
150/250# initial—60/3/480 v. rewound 


Surface Condenser—all auxiliaries—complete—good condition—feed water extraction 


200 KW G.E. NON-CONDENSING 2 


28900—175# 100° at throttl—15# g. B.P.—60/3/480—Exciter on shaft—very good condition. 

FURNACE TRANSFORMERS 

3¢@ 1500 KVA—12000 primary—rebuilt 1¢ 3600 KVA Bank—13200 primary—new—1944 zi 
3¢ 4000 KVA—22000 primary—new 1¢ 150 KVA (2 units) 1200 primary w/Scott taps * 
3% 4000 KVA—22000 primary—new—1944 3¢ 200 KVA 230 primary—120/60 secondary 

3¢ 4000 KVA—13200 primary—new—1944 New—with voltage regulator 


VERY GOOD EXTRACTION-CONDEN SING MACHINE—CAN SHIP QUICK 


1000 KW—0.8 p.f.—250# 550° 25# g. extraction—60/3/480 11 stage turbine—double bucketed in “ 
high—13.54#/KWH condensing W.R.—direct connected exciter—surface condenser switchgear—Built Me 
1929—mate duplicate installation—regular maintenance and renewals. 


FOR YOUR FUTURE PLANNING—AV AILABLE SUMMER 1947 


10,000 KW 0.8 p.f.—200# 500° 35# g. extraction—60/3/2400 semi-double flow—turbo built about 
1915-16 but completely overhauled and reconditioned 1943—excellent physical condition—surface_ 
condenser, all auxiliaries, switchboard, etc.—extraction uncontrolled. 


STRAIGHT—CONDENSING TURBO SET 450+ 650° WESTINGHOUSE 
p.f.—60/3/240—built 1928—surface condenser all auxiliaries—reported excellent 
physical condition. 


TURBO ALTERNATORS BOILERS 
Condensing Water Tube 
300 ned aa V 150# 100° Surf Cond (new 1929) factory 600 HP (2 units) 1604 pulverized firing—sect'l hdr. Pennsyl- 
rebuilt vania ag 
1000 KW (3 units) 2400 V 150# 100° Jet Cond (new about 400 HP 400# 650” sect'l hdr (new 1928) % 
(1922) Fire Tube 
1250 KW 2400 V 200# 100° Surf Cond (new 1924) 90 HP 118# stoker equipped ASME Mich. Code HRT : 
1500 KW 480 V 200# 100° Jet Cond (new 1920) 250 HP 125# grates and stack non-code Scotch Marine 
2000 KW 600 V 200# 100° Jet Cond (new 1920) 125 HP (ten units) 300# Oil Country Boilers ASME Code : 
Non-Condensing 400 HP—2 units—Scotch Marine ASME Code—150# 
100 g- 1920) And a few modern 450-500-700 psi Generating Units 
500 3 to g. new a 
1500 KW 2400 V 175# 100° ISP 10# ¢. BP (new 1926) DIESEL ENGINE GENERATORS 
40 V 400# 650° ISP 90 . BP , 1928 ar cycle vertica 
375 KW/S60 HP 2400 V Fairbanks Model 33, 257 RPM 
540 KW/800 HP 480 V 4 cycle 6 cylinder 360 RPM new units ¥ 
1000 KW 250 V 150# Surface Condenser 465 KW/700 HP 2400 V Fairbanks Model 33, 257 RPM he 
750 KW 250 V 16#/165# (M.P.) Jet Condenser 440 KW/650 HP—2400 v. ENTERPRISE—rebuilt—guaranteed a 
500 KW 250 V 16#/165% (M.P.) Condenser : 1500 KW—Plant complete—Fairbanks-Morse—fair condition 
150 KW (2 units) 250 V 225# 25# g. BP modern design 
DIRECT CURRENT UNITS 
340 KW (two units) 250 V. Nordberg 3 cyl. 2 cyc. 
h 
60 c cle 3 jase 525 H.P. @ 257 RPM—Elliott Generator 
400 KW = V Allis Corliss 175 150° ISP 25# (new 1924) Each unit complete. BUILT 1943. (Price is reasonable) 
excelient unit , 
600 KW 2400 V Chuse Uniflow 200# C or NC (new 1922) — trenton 
DC ENGINE SETS 180 HP Fairbanks le (new unit) 
200 KW (3 units) 250 V DC Hamilton Corliss left hand 225 HP Buckeye 6 cylinder 400 RPM complete (new 1941) 
250 KW 1250 V DC Erie Ball built 1916 (2 units) MOTOR GENERATORS 
BOILER PLANT 190 KW: 60/3/440 Synchronous, 25/80 V DC with exciters, 
1160 HP/750 KW—13,200 A.C., 250 D.C.—514 RPM—Complete 
TRANSFORMERS FREQUENCY CHANGERS 
100 KVA to 4000 KVA 33, 22, 13.2, 2.4 KV primaries 3125 KVA 60/3/2300—25/3/2300—complete 
A—250,000#/Hr. 450# pulverized coal fired steam generator—complete and 
SPECIAL in good condition. 
B—100,000#/Hr. 700# stoker fired unit complete and in good condition. 3 
PAUL STEWART & CO... INC. 
UNION TRUST BUILDING CINCINNATI 2. OHIO 


Over 50 Years of Service 
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550/600 Psi Pulverized Fired Combustion Engineering 


7—Diamond Flow Blowers; 2—Raymond Pulverizers; 
4—C. E. Burners; Water Columns; 2—Raymond Coal Scales and Feeders; full load oil firing 


Main Header.............. 18" with 4 automatic electrically operated valves controlled from boiler panel 
Forced and Induced turbine driven 
Control System............ Smoot control, 3 panels, with starter for pulverizer, Bristol recording meter, water 


gauges, draft gauges, etc. 
Unit built and installed 1940 Designed for 600++—Boiler heating surface, 10,599 sq. ft.; Water wall surface 2,699 
sq. ft.; C. E. Tubular air heater Type VU; Elesco superheaters for 700/750°F. T.T.; for 
—— on feedwater of 298°F. 
iciency overall—approximately 85%. 


Mill Capacity bstpesncnebslea 7400# coal/hour each—{coal 13% moisture, grindability 50/70 Hardgrove—crushed 
to in. through VSS 200 screen) 
Capacity ................. 90,000+ /hr., 550 psi; 690°F., with coal of grindability 50 crushed to 34" round, 


moisture 13°, max., BTU 11,000, Ash softening 1950°F. 
Also—Water Treatment Plant 2 units separable—total of 1560 GPM—Sodium ZeoKarb System—with precipita- 
tors, consisting of 
2—Steel tank Spaulding precipitators—780 GPM ea. 
5—Steel filters—gravity type 1250 GPM (315 GPM ea.) 
5—ZeoKarb Na softeners—1020 GPM; each to remove 2035 kilograms of hardness 
between regenerations. 


Also—Coal Handling System. 100 Ton/Hr.—560 Ft. Link Belt with supporting structure—Belt unloader—Coal 


yard drag—crushers—screens. 


THOMAS ROME and ASSOCIATES, Inc. 


TOBIN AVE. GREAT NECK, NEW YORK 
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LIQUIDATION SALE 
POWER EQUIPMENT OF MODERN SHIPS 


(MOST EQUIPMENT 3 TO 4 YEARS OLD) 


DIESEL ENGINES 


2—300 HP Fairbanks Morse Model 38 O.P. 
6 cyl. 2 cycle 5x6” 1200 RPM (built 


1936 
2—350 lap. Superior Diesel Ser. #10501 
& 10529, Type VD. MB, 8 cyl., Bore 9”, 
Stroke 12”, 600 R.P.M., built 1939 
4—1800 H.P. General Motors 16-2588, 16 
cylinder, 942" x 12”, 4 cycle, Buchi 
supercharged 900-750 RPM (new 1943 
2—1800 H.P. (HOR) Hamilton 9 cylinder, 
cle, 800 RPM, reversible (new 1944) 
2—S00 H.P. General Motors 8-268A, 8 cyl., 
64" x 7”, 2 cycle, 1200 RPM (new 
1943) 
The above engines can also be supplied 
with fluid couplings, reduction gears and 
all other equipment suitable for ship in- 
stallation. 


DIESEL GENERATORS 


4—1200 KW, DC, Allis Chalmers, 525 V. 
750 RPM Driven 1700 HP General 
Motors Diesel 16-278A 750 RPM (New 


1943) 

2—200 KW, AC, 3/60/440 and 40 KW, DC, 
120/240 V Driven by 500 HP General 
Motors Diesel, 8-268A, 8 cyl., 642" x 7 
2 cycle, 1200 RPM (new 1943) 

1—375 KW, DC, 180/220 V. Driven by 
500 General Motors Diesel 8-268A, 
8 cyl. 642" x 7” 2 cycle, 1200 RPM 


KW, DC, 225 V. driven by 90 H.P. 
General Motors Diesel 6-71, 6 cylinder, 
41,’ x 5” 1200 RPM. New 1943 

2—20 KW, DC, 250 V, driven by 30 H.P. 
General Motors Diesel 2-71, 2 cylinder, 
4," x 5” 1200 RPM. New 1943 

2—60 KW, DC, Generator, 250 V. driven 
by 110 H.P. Buda Diesel, 8 cylinder, 
4 cycle. New 1944 


All auxiliery equipment can be furnished. 


MOTORS 


5—DC 25 HP, 35 HP, 50 HP, type CO 
1808, 230 V, all variable speed 550 
RPM to 2100 RPM 

500—DC, from 12 HP to 60 HP, 120 V, 
various speeds 


18—General Electric AC synchr. 
motors, 3 phase, 6000 HP, 
93 1/3 cycle, 2700 V, 400 
RPM, or 3800 HP, 60 cycle, 
1700 V, 257 RPM 

28—DC 1500 HP, W'hse, 525 V, 
600 RPM 


HOISTS 


6—Mead Morrison Co., 2 drum neirtas 
engines type H-97, driven by 51 
G.E. motor 230 V, DC 

5—Mead Morrison Co., single drum der- 
rick swingers type 138, driven by 5 
HP G.E. motor 230 V, DC 

NOTE: The above hoists are complete 

with controllers 

2—Jaeger Utility hoists, single drum, 
driven by Continental 6 cylinder gaso- 
line engine. 


TURBO-GENERATORS 


6—4600 KW G.E. 3 phase, 93 1/3 
cycle, 2700 V, 5600 RPM (or 
2900 KW, 60 cycle, 1700 V, at 
3600 RPM), 410# cond., com- 
plete with 3800 sq. ft. con- 
densers, amplidyne motor 
generators, circulating and con- 
densate pumps, etc. 


7—600 KW (New) G.E. Type ATI 
3/60/450, 1200 RPM with ex- 
citer cond. (built 1944, never 
used) 


9—300 KW G.E. type ATI 3/60/ 
450, 1200 RPM, cond., compl. 
with 40 KW exciters, condens- 
ers, switchboards. 


8—200 KW G.E. type ATB 3/60/450, 1200 
RPM, cond. 


2—132 EW G.E. type ATB 3/60/450, 1200 
RPM, cond. , 

3000 Amp, 1200 RPM, co: 
1—30J KW 120/240 V. D.C. 1200 RPM 


12—150 KW West’hse type SK, 120 V, 
DC, 1200 RPM, cond. 


20—60 KW West’hse type SK, 120 V. DC, 
1800 RPM, cond. 


NOTE—MANY GENERATORS FOR SALE 
SEPARATELY WITHOUT TURBINES 


MOTOR—GENERATORS 


AC to DC and DC to AC—various sizes 
from 1 HP to 80 HP. 


GENERATORS 


28—1200 KW DC Allis Chalmers, 
525 V, 750 RPM 


TURBO-BLOWERS 


9—Sturtevant size 24—20,000 CFM at 17” 
S.P. turbine, 191 HP, 400# steam 


CONDENSERS 
10—4500 56” tubes—surface 8463 sq. ft. 
10— 400 5%” tubes—surface 280 sq. ft. 


SWITCHBOARDS 


All sizes, AC and DC, whole or in parts, 
circuit breakers, current transformers, 
switches, meters, recorders, etc, etc. * 


TRANSFORMERS 


from 440 V to 120 
5—50 KVA 3—10 KVA 


V, all single 
15—25 KVA 5— 3 KVA 


phase, 60 cycle, 
dry type 


connected with Allis Chalmers 
2200 Volts, speed 1170 RPM 


7—Blowers (Roots Connorsville) size 16” x 18”, connected to G.E. induction motor, 200 H.P., 
3 phase 60 cycle, 2200 Volt, 705 RPM 


2—Blowers (Roots Connorsville) size 20” x 23°’ connected to West. Electric induction motor 

350 H.P., 3 phase 60 cycle, 2200 Volt, 590 RPM 
1—Ingersoll Rand air compressor, size 14” x 13”, discharge pressure 100, speed 275 RPM, 
4 texrope drive to West. motor, 100 H.P. 3 phase 60 Cycle, 


WRITE OR CALL 
FOR DETAILS 
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31 Nassau Street 


HUGO NEU CORPORATION 


New York 5, N. Y. 


Tel.: REctor 2-1334 


BOILER 


6—Express, Boilers, modied D e, Fost 
Wheeler, 30,000% steam = 435% 
press., with economizers, superheaters, 
desuperheaters, oil burners, etc. 

2—B & W Water tube boilers, 2400 steam 
hr. 250# design pressure, oil burners, 
superheaters, etc. 


BOILER FEED PUMPS, TURBINE 
DRIVEN 


RPM, steam 540+ 
1—DeLaval 600 GPM 575# dischge., 4600 
Worth ton 750 37 
orth’ton S# dischge., 
ng. Ran 575# dischge. 
e a 575# dischge., 7 
RPM, steam 400 — 
4—Worthin on 90 GPM 550# discharge 
equipped for Motor drive. 


1—DeLaval 675 Ag 725# dischge., 4900 


CENTRIFUGAL PUMPS 


60—Various sizes up to 15,000 GPM, up to 
725S# disch. pr. steel and bronze, 
motor and turbine driven. 


RECIPROCATING STEAM PUMPS 


50—Simplex and duplex, various sizes, 
bronze and steel 


CENTRIFUGES 


Oil ifi d oil - 
{ il purifiers and oil clari 


ae fiers, capacity 100 GPH 


and 150 GPH, with motors 
and pump 


HIGH PRESSURE AIR 
COMPRESSORS 
2—Ingersoll Rand type 40, 4 stage, 30004 


press. 20 cit. driven by G.E. 3/60/220/ 
440 motors 50 HP 


l—same, driven by Waukesha gas engine 
model GBZ 1111 


2—Ingersoll Rand class B, 3 stage, 3,000# 
press, 7/2 cu. ft., driven by G. E. 3/60/ 
440 motors, 24 HP. 


DISTILLING PLANTS 


2—Griscom Russell Soloshell double ef- 
fect, 8000 gals. per 24 hours, complete 
with pumps 


3—Cleaver Brooks Co., 5000 gals. p. day, 
self contained units complete with 
boiler pumps and fans 


FANS 


150—from 3,000 to 16,000 CFM at 2” to 3” 
S.P. with AC and DC motors. 


FUEL OIL HEATERS 


24—Griscom Russell sect. G-fin, 86 sq. ft. 
1—Griscom Russell 4 sect., 6 fin. 


FEED WATER HEATERS 
1—Bath Iron Wks, 95# press. 546 sq. ft. 
2—Bethlehem 415 sq. ft. 
10—Schutte & Koerting type L, 300 sq. ft. 
12—Struth. Wells, 6 pass., H.P., 206 sq. ft. 


ARRANGE FOR 
INSPECTION 
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1—160-HP..WINTON Diesel 


1—140-HP.. WINTON, 3- 


2—1000-KW., 8-Cylinder General Motors 
Diesel Engines, direct connected to Gen- 
eral Electric Generator, 3/60/440-2300-V. 
720-RPM., complete with direct connected 


Exciters, Switchboards, etc. 


1—480-KW, 8-Cylinder WORTHINGTON (New) 
400-RPM, direct connected to General Elec- 
tric Generator, 3/60/480-V, 400-RPM., com- 


plete with Exciter, Switchboard, etc. 


2—300-KW. Buckeyes, 6-cylinder. 


Diesel Engines, 600-RPM. direct 
connected to General Electric 
Generator, 3/60/440-V, 600- 
RPM., complete with Exciters, 
Switchboards, etc. New. 


1—250-HP.-WINTON, 4-cylinder 


Diesel Engine Direct connected 
to General Electric Generator, 
3/60/240-V, 400-RPM. Direct 
connected Exciter. Complete 
with Switchboard. Excellent 
condition. 


Engine, 6-Cylinder, Direct 
connected to General 
Electric Generator 3/60/ 
240-V, 400 RPM. Direct 
connected Exciter, 5-KW, 
125-V, 400-RPM. Com- 
plete with Switchboard. 
Excellent Condition. 


cylinder Diesel Engine. 
400-RPM., direct connected 
to an Ideal Alternating 
Generator, 3/60/240-V, 
complete with direct con- 
nected Exciter, Switch- 
board with starting and 
control equipment. 


DIESEL 
ENGINES 


ALSO SPECIALISTS: Turbo-Generators—All Capacities 


CORRESPONDENCE INVITED 
Send Us Your Specifications 


CHARLES WEAVER & COMPANY 


Engineers 
4045 Penobscot Building, Detroit 26, Mich. 


Telephones 
Cadillac 1340-1341 


NEW—USED 


6—NEW Cyclotherm Steam Generators 
Complete 100# W.P 

I—NEW 25 #H.P. Steam Generator 
Complete 125# W.P. 

1—25 H.P. Hamburg Vertical with 
Automatic Oil Burner 1254 W.P. 


1—NEW 32 H.P. Kewanee Firebox Type 
comp. with Stack, Oil Burner, also 
Coal Grates 100# W.P. 


1—60 H.P. Erie City Hand Fired Grates 
ASME 100# W.P. 

1—80 H.P. Erie City Hand Fired Grates 
ASME 100# W.P. 

I—NEW 80 H.P. Steam Generator 
125# W. P. 

12—90 H.P. Cyclotherm Steam Gener- 
ators 125# 

2—NEW 100 H.P. Steam Generators 
12524 W.P. 


immediate Delivery 


2—100 H.P. Titusville Firebox Type 
W.P. 

1—125 H.P. Erie City Economic ASME 
Hand Fired Grates 1254 W.P. 

1—150 H.P. Scotch Marine 115# W.P 

1—150 H.P. Scotch Marine 1SO# W.P. 

i—200 H.P. B&W Sectional Header 
254 W.P. 

2—250 H.P. Heine 180# W.P. with 
Westinghouse Stokers 

2—250 H.P. B&W Stirling 200% W.P. 

2—300 H.P. Oil City (Heine Type) 
Hand Fired Grates 1604 W.P. 
ASME 

1—489 H.P. Heine ASME 160# W.P. 
Hand Fired Grates Extra Equipment 

2—500 H.P. B&W Sectional Header 
200# W.P. 

2—600 H.P. Springfield Sectional 
Header ASME W.P. 


GENERAL ELECTRIC STARTERS 
IN STOCK 


4—15 H.P. CR-7626Y! Reduced Voltage Starters, 
3 ph., 60 cy., 440 vo. 
H-P. CR: “76271 Reduced Voltage Starter, 


cy. vo. 

228" H.P. CR-7624Y1 Control Panels, 3 ph., 60 

» 440 vo. for Horiz. Boring Mill Service. 
1-30 Ls P. CR-7008-144 Magnetic Starter, 3 ph., 
60 cy., 440 vo., with 110 vo. control circuit. 

20—CR-440 Limit Switches. 

7—CR-9503-303B, 230 vo. D.C. Solenoids, 
9—CR-9503-302, 230 vo. D.C. Solenoids. 
2—CR-2962A-2A Sneed Switches. 


DELTA EQUIPMENT CO. 


148 N. 3d St. Phil. 6, Pa. 


POWER PLANT MACHINERY 


Uniflow Engine Generator Units. 
Steam Turbine Generator Units. 
Diesel Engine Generator Units. 


100 to 2000 K.V.A. Boilers New and 
Used—100 to 1000 HP. 


Call—Write or Wire 


J. PARKER THOMPSON CO., INC. 


507 Fifth Ave., Murray Hill 7-6547-8-9, New York 17, N. Y. 


EQUIPMENT CO. 
225 West 34th Street, 
New York 1, N.Y. 


BRIL 
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i—25000 KVA General Electric Cond. 
i— 5000 KVA General Electric Cond. 
i— 4000 KW General Electric Cond. 
VA Westinghouse Cond. 
i— 3750 KVA Westinghouse Extrac. 
i— 3125 KVA General Electric Cond. 
2— 3125 KVA General Electric Extrac. 
i— 1563 KVA Westinghouse Extrac. 
2— 1250 KVA General Electric Cond. 
i— 625 KVA General Electric Cond. 
i— 225 KVA Genéral Electric Non-C. 
i— 125 KVA Westinghouse Non-C. 


STEAM ENGINE UNITS—60 Cy. 


i—900 KW Hamilton Uniflow 
i—750 KVA Chuse Uniflow 
i—500 KVA Chuse Uniflow 
'—375 Harrisburg Uniflow 
i—325 KVA Skinner Uniflow 
i—312 KVA Ames Uniflow 
1—300 KVA Skinner Uniflow 
i—225 KVA Skinner Uniflow 
i—150 KVA Ames Uniflow 
1—150 KVA Harrisburg 4-valve 


D. C. STEAM ENGINE UNITS 


i—600 KW Ames Uniflow, 250 V. 
1—500 KW Ames Uniflow, 250 V. 
i—400 KW Ames Uniflow, 250 V. 
i—350 KW Ridgway Uniflow, 250 V. 
1—300 KW Skinner Uniflow, 275 V. 
i—150 KW Ridgway 4-valve, 125/250 V. 


WATER TUBE BOILERS 


2—1409 HP B. & W. 650-Ib., Stokers 
2— 748 HP Edge Moor 250-Iib., Stokers 
2— 560 HP Erie City 460-Ib. 

i— 519 HP Titusville 200-Ib., Stoker 
5— 492 HP Heine 1(80-Ib., Stokers 


2— 469 HP B. & W. 425-ib., Pulverizer 
2— 323 HP Springfield 225-ib., Stokers 


SYNCHRONOUS MOTORS 


i—6000 HP G. E. 60 cy. 2300 V. 90 RPM 
i— 400 HP Al. Ch. 60 cy. 2300 V. 514 RPM 


i— 300 HP G. E. 60 cy. 2200 V. 600 RPM—3- 


bearing 
i— 300 HP West. 60 cy. 2300 V. 900 RPM 
i— 200 HP West. 60 cy. 2300 V. 900 RPM 
i— 100 HP G. E. 2300 V. 240 RPM (Super) 


INDUCTION MOTORS—60 Cy. 


3—6000 HP G. E. 2300 V. 99 RPM 

i—i1000 HP West. slip ring 2200 V. 360 RPM 
i— 800 HP G. E. sl. rg. 2200 V. 450 RPM 
i— 500 HP G. E. sl. rg. 2200 V. 3600 RPM 
2— 200 HP West. sq. cage 220/440 V. 900 RPM 
4— 150 HP Burke sq. cage B.B. 1800 RPM 
3— 150 = Cr. Wh. sq. cage B.B. 1200 RPM 
2— 120 HP G. E. sq. cage 220 V. P 
3— 75 HP Cr. Wh. sq. cg. B.B. 1200 RPM 


MOTOR GEN. SETS 


i—1500 KW Allis Chal. 600 V. DC, 60 cy. 
i— 400 KW Allis Chal. 275 V. DC, 25 cy. 
2— 300 he — Chal. 275 V. DC, 25 cy. 
300 KW Westinghouse 250 
i— 250 KW Allis Cha 


FREQUENCY CHANGERS 


i—2150 KVA G. E. 25/6242 cy. 750 RPM 
1—1875 KVA G. E. 25/60 cy. 300 RPM 
i—1250.KVA West. 25/60 cy. 300 RPM 
2—1000 KVA G. E. 25/60 cy. 300 RPM 
1—1000 KVA Al. Ch. 25/624 cy. 375 RPM 
i— 938 KVA West. 25/6242 cy. 750 RPM 
i— 600 KYA G. E. 60/25 cy. 300 RPM 


TRANSFORMERS—1 Ph. 60 Cy. 


2— 2000 KVA West. 69/34.5-4.8/2.4 KV 
i— 1500 KVA Pitts. 66000-33000 V. 3 ph. 
4— 333 Al. Ch. 25410/44000-13200/23000Y 


4— 500 KVA G. E. 33000-2300 V. 1 ph. 

3— 150 KVA G. E. 33000-11000 V. 

i—10000 KVA West. 26400-4580 V. 3 ph. 

i— 6000 KVA West. 26400-2300 V. 3 ph. 

3— 1500 KVA G. E, 22500-550 V. I ph. 25 cy. 
3— 1000 KVA West. 26400-4150 V. 

i— 1000 KVA G. E. 24000-11500 V. 3 ph. 

2— 1000 KVA G. E. 23000/11500-575 Vv. 
2—10000 KVA Pitts. 13200-4600 V. 3 ph. 

3— 1667 KVA Wagner 13200-550 V. 1 ph. 

i— 1250 KVA G. E. 13800/27600-2300 V. 3 ph. 
2— 1000 KVA G. E. 11500/23000-575 V. 

3— 400 KVA G. E. 11500-2300 V. | ph. 

2— 1500 KVA West. 4000-2300 V. 3 ph. 


i— 75 KW 125 V. DC, 60. cy. 
ROTARIES—60 Cy. 


DIESEL ENGINE UNITS 
2—1600 HP Gen. Motors, 2400 V. 60 cy. gen. 


i— 300 KVA West. 450-100 V. 


orthington, cy. gen. W Genera ectric 

i— 500 HP Gen. Motors. 480-2400 V. gen. 2—1500 KW Westinghouse 250 V. a— 400 A. 25 KV G. E. FKOISS Outdoor 

1~ 300 KW. Buckeye, Rg V. 60 cy. gen, 1—1000 KW Allis Chalmers 600 V. 2—1000 A. 23 KV Kelman CB76 Outdoor 
cint. & Sey., 480 V. 60 cy. gen. i— 750 KW Westinghouse 275 V. 4—600 A. 15 KV G. E. FHKO139-248S Outdoor 

2— 250 HP Gen. Motoss, 460 V. i— 750 KW General Electric 600 V. 

i— 150 HP Buckeye 400 RPM en i— 500 KW General Electric 275 V. 1— 600 A. 15 KV G. E. FKO37 Pole type 

2— 30 KW Buda 6DTG-317, 3.60-1277220 V. 4— 500 KW Westinghouse 275 V. 2— 400 A. 15 KV G. E. FHKOI36 Outdoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Drew. W OLTMAN & Co. ING. 


Church Street ite 


SYNCH. CONVERTERS 
500 KW G. E. 250 D.C. 2300/4900 A.C. 
1200 RPM, 6 PH, 60 CY. COMPLETE 
MANUAL SWITCHGEAR. 
300 KW G. E. 600 D.C. 2300/4000 A.C. 
1209 RPM, 6 PH, 60 CY. COMPLETE 
MANUAL SWITCHGEAR. 


MOTOR GENERATORS 
150 KW G.E. SYN. 250 V. 2300 A.C. 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBO-GENERATORS 
1—10000 KW. 1000 V. Cond. 


1—250 KW. 480 V. AIR COMPRESSORS 
1—150 KW. 480 V. 


1—125 Kw. 125/250 V. D. C. | 16000 CFM 50# Motor 


900 RPM. 3 PH, 60 CY. COMPLETE a aa 1—1573 CFM 1003¢ Motor 
150 KW SYN. 600 V. 2300/4000 | 
A.C. 1200 RPM, 3 PH, 69 CY. COM- 1— 1000 KW. 2300 V. Cond. | !—375 H.-P. with gears 1—1700 CFM 100# Steam 
60 KW C..W. IND. 230 V. 220/440 A.C. RW. 2300 Cond. | H.P. 1600 RPM, new 
1160 RPM, 3 PH. 60 CY. COMPLETE 1—5000 CFH Belted 
MANUAL SWITCHGEAR. 


2— 100KW. 115 V. D.C. 


BOILERS 
1—1390 H.P. 400# Coal 
1— 990 H.P. 200# Coal 


ENGINE GENERATORS | !— 75° H.P. 150# O.1. 


1—1000 CFH 3000# Belted 
is available now 


WALLACE E. KIRK COMPANY 


Each unit listed above a owned by us and 
for immediate purchase 


2— 507 H.P. 100# Coal MOTOR 
Incorporated 2—600 KW. 2300 V. Uniflow | 1— 360 H.P. 190# Coal GENERATOR 
502 Grant Building, Pittsburgh, Pa. 1—400 KW. 440 V. 2— 100 H.P. 100# Oil 
1—168 KW. 600 V. 1— 200 H.P. HRT 160# 1—100 KW 550/125V 


FOR SALE 
75, 100, 150, 200, 300 HP Slip Ro. Motors 
00, 150, 300 HP Sq. Cage Motors 

00 KVA (2) Diesel Engine—Gen. Sets 

940 HP Westge. 250 V. D. C. Motor 

5 & 30 Ton Gas Locomotive Cranes 
187 KVA 240 V. Gen. D/C 4 Val. Eng. 
60 KW Motor Gen. Anodizing Set 


H. & P. MACHINERY CO. 
6719 Etzel Ave. St. Louis 14, Mo. 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The buyer Must Be Satisfied—Always 


POWER ® April 1947 317 


PICK POWER EQUIPMENT 
| TURBINE UNITS—60 Cy. 


H.P. 


100 
100 
126 


MOTORS 
3 phase—25 cycle—220/440 volts 


Make Type Frame RPM 
West. cs 7 

est. cs 750 
West. cs 750 
West. cs 453 750 
Went. cs 453 750 
G.E. KT 948 1430 
G.E KT 948 1430 
G.E. KT 948 1430 
G.E. KT 312 750 
G.E. I Form K 750 
West. cs 673 750 
West. cs 730 
West. cs 730 
G.E. I Form K 750 
G.E, I Form K 500 
G.E. I Form K 760 
West. (2200 v.) CS 871.52C 1460 
West. (8.R.) Cw 480 
G.E. I Form K 365 
G.E. (2200 v.) I Form K 750 
G.E. (2200 v.) IFormK 750 
Allis Ch. Sp Ring 720 
G.E, (2200 v.) KT b.b 557Y 1470 
West. (2200 v.) CS 1013 480 
G.E, (2200 v.) I Form K 485 
G.E. (8.R.) I Form M 480 
West. (S.R.) 1011 480 

MOTORS 


3 phase, 60 cycle—220/440 voits 


Make Type RPM Serial No. 
Westinghouse cs 200 88328 
Westinghouse MS 200 9445931 
Westinghouse cs 200 2160500 
Westinghouse MS 200 050876 
Westinghouse cs 800 3526 
Westinghouse cs 800 5044 
Westinghouse cs 200 60590 
Westinghouse MS 200 68: 
Westinghouse cs 800 6352¢ 
Westinghouse MS 800 20: 
Westinghouse cs 200 23867 
Westinghouse MS 200 97673 
Wagner BP 200 12690€ 
Westinghouse MS 800 156202 
Westinghouse MS 800 133476; 
Westinghouse i 200 2286768 
Westinghouse 200 1197673 
Wagner Be 200 126906 
Westinghouse MS 200 1197674 
Fairbanks-Morse V-H-10D 43476 
Westinghouse cs 1896969 


H.P. Make Type RPM Serial No. 
40 General Electric I-K 1800 73318 
40 Westinghouse MS 1800 1506806 

40 General Electric I-K 200 181444 

40 estinghouse MS 200 102742 

40 General Electric I-K 800 73316 

40 Westinghouse CCL 800 1506800 

40 General Electric I-K 200 81444 

50 Westinghouse cs 800 1949: 

50 Westinghouse MS 800 1 

50 Westinghouse MS 200 544 1( 

60 Westinghouse cs 800 2691183 

50 General Electric 14 800 31444 

50 General Electric KT-352 720 

50 Allis Chalmers 800 3K28826 

60 liance 200 B1145 

60 General Electric I 800 2' 

60 Westinghouse CCL 800 9654 

60 Robbins-Myers EK 800 P515362 

60 Triumph 800 C14248 

60 Westinghouse CCL 200 

v. 

60 General Electric I 800 292596 

60 Westinghouse CCL 800 3296 

60 Whsee. 2200V. CCL 200 85412 

75 Westinghouse cs 800 2134671 

100 Vestinghouse CCL 200 

100 estinghouse CCL 1800 04321 

100 estinghouse CCL 800 1043213 

100 Westinghouse CCL 1800 

Vv 

125 Westinghouse cs 200 23186 

125 Westinghouse CCL 800 765231 

125 Westinghouse cs 200 2318625 

150 Westingho' cs 800 2429726 

150 General Electric I-K 200 

150 . 2200 CCL 720 808349 

170 Westinghouse cs 1800 2429726 

250 Electric I-K 600 2246834 

230-VOLT D.C. VAR. 

H.P. Make Type RPM 
% Westghse. (9) SK 740/2200 
% RA6 /1 
My Westghse. 8K 1150/2200 

.E. RC24 2 

My G.E. (2) RA30 400/1350 
% Westghse. SK 450/1800 

G.E. (5) CD55 /13. 
G.E. CD 850/1350 
G.F. DD55 850/1350 

G.E. cD /13 
% wa. 450/1600 
450/1800 
Westehse. (4) 175/1800 


2—5000CFM, 
plete with 500 HP. a Elect. 
Volts. 


2—200 Amp. 


124 CHURCH ST. 


a. Make Ty RPM 
% Sprague M2 655 
34%-5% estghae ) SK 500/1500 
4-74 Westg (2) SK 450/1500 
3% Westhgse ) SK 450/1500 
4-7 Westghse 8K 450/1500 
8 8B3 11 
Westg 1600/2800 
Reliance 500/1 
.E. RF9 450/1800 
E, D55 1 
% Westghse. (22) SK 5600/1500 
Westghse. SK /1 
% Westghse. SK 400/1600 
W ertghse. SK 5600/1500 
Thy Westghse. (4) SK 1340/2680 
£73 G.E. Cvcil 1 
4 G.E. RF10 400/1600 
1% G.E. CD55 1 
Westghse. 1200/1800 
( G.E. LC 750/1200 
G.E. (3) LC /2 
G.E. 425/1275 
) G.E. 400/1200 
5 G.E. 1026 800/2700 


1—300 HP. Allis Chalmers Ball Bearing Motor 3/60/ 
RPM. 


HP. Fairbanks Morse Ball Bearing Motor, 
—3760/440/1800 RPM. 


AIR COMPRESSORS 


Worthington 45# low pressure. Com- 
Synchronous 
motors, 3 Ph. 25 Cy. 2300 


PRIMARY CONTROLS 
Conrad-Schweitzer 3 Pole Fused Load 
2300 V. 


50 HP. Westinghouse oil type magnetic contactors, 
8700/2300 Vv. 


1— HP. eS oil type magnetic contactor, 


3760/2300 


BUFFALO, N. Y. 
CL. 4758 


Qu. H.P. | Make Type Volts Speed 
Gen. El 1800 
Cr. SC-224B.B. 220/440 1800 
West., new CS-254B.B. 220/440 1200 
Ti 5 Gen. Elec K-225 220/440 3600 
5 5 Gen. Elec K-254 220/440 1 
10 est. S /440 1200 
15 agner PI-326 220/440 1 
15 Gen. Elec KT-522 220/440 7 
20 est. 220/440 1200 
20 Gen. Elec. KT-526 220/440 720 
\ 20 est. sl. rg. 220/440 720 
25 Cr. Wh. sl. rp. open 220/440 1200 
1 Gen. Elec. KT-347 220/440 1800 
27 «Otis al. rg. /440 600 


. . . INSPECTED 


& GUARANTEED 


CERTIFIED READY FOR USE 


1 G.E. al. rg. 2200 443 
1 oS Al. Ch. Ik 220,440 700 
1 300 West.sil.rg. CW 220/440 1200 
1 25 Lincoln 0/440 1200 
1 30 Gen. Elec. KT 0/440 600 
2 30 1. Ch. AR-220 220/440 900 
2 30 n. El KT 220/440 900 
1 400 Al. Ch. sl. rg. 1800 
1 30 West. Elec. KT 220/440 900 
1 100 Ch. /4 900 
1 60 8 220/440 720 
1 7% C 220/440 1800 


2 est. /440 750 
) Gen. Elec. KT-181 220/440 750 
7; G.E. 81. rg. MT 0/440 750 

1 G. E.sl.rg. L 750 
2 10 west, c 220/440 500 
] 15 I 220/440 750 
15 Howell b.b. SCR 220/440 500 
Wagner BP 750 

est. sl.rg. CW 220/440 750 

25 Burke sl. rg. /440 750 

25 Gen. El Ik 220/440 750 

40 Gen. Elec KT-533S 1500 

65 Gen. Elec. 220/440 1500 

250 Gen. Elec. /440 1500 

200 West. cs 220/440 750 

200 Gen. Elec. IK 220/440 750 

150 Gen. Elec. IK 500 

40 Burke syn. AC-8 220/440 750 

75 Gen. Elec. IK 220/440 1500 

75 West cs 220/440 750 

100 Cr. Wh. T.E.F.C.B.B. 220/440 1500 

100 West. CCL 220/440 1500 

225 G.E. sl. rg. ITc 220/ 500 
1000 Isl. rg. 2200 300 

900 West. syn 2200 185 


1—600 H.P. Chalmers Sli ANY, 25 
cy., 2300 V. 
Rolling mill duty, 3 ete. 


WELDERS 

2—400 ampere Lincoln Welders, 3 phase, 60 cycle, 

220-440 volts. 
3—300 ampere Lincoln Gas Welders driven by 6 

cycle Hercules engine. 

FREQUENCY CHANGERS 

1—120 K.V.A. Frequency Changer 25 to 60 cycle. 
1—600 KW Frequency Changer 25 to 62% cycle. 


AIR COMPRESSORS 
2—Ingersoll Rand Air 
XCB, 20 x 12% x 16, 1200 C.F.M., 100 Ibe. 
pressure, Belt drive by 200 H.P., 3/25/2300 
volt motors, complete with start ers. 


TRANSFORMERS 
3—100 K.V.A. Packard, 60 cycle, 4600/230/460. 
1—10,000 K.V.A, Pittsburg 13,200 volt primary 4,600 
volt secondary, 3/60 Delta, Delta connected. 
1—250 K.V.A., GE 3/25, 2300/460 volts. 


M. G. Sets 
one 125 V DC 25 or 60 cy. dr. 
Boy motor driven 115 H.P., 
with A .C. & D.C. Panel. 
—30 KW, General Electric 250 volt DC mounted 
on Factory base, driven by 50 H.P., General 
Electric, 25 cycle motor. 


1—3 Ton Electric Furnace, complete with 
panels and 25 cycle. 


1512 NIAGARA ST. 


ELECTRIC 


Phone Grant 2715 


EQUIPMENT 


Company Sncorporated 


BUFFALO 13, N. Y. 
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MOTORS + GENERATORS - TRANSFORMERS 
5 
4 
: 
200 SPECIAL 
4 ERIE ELECTRIC CO., 
A. C. Motors, 3 phase, 25 cycle 


MOTOR-GENERA 1 200G.E. IM 2300 600 1 300 Westg. CS 2200 600 TRANSFORMERS 
KW Make ~ 3 S Sars pc 1 150GE. IM 2300 600 1 300 Al. Ch. AR 440 KVA Mak Pri. 
1000 GE. 60/2300 300 150 G.E. IM 440 600 1 200 Westg. CCL 440 1200 100 W ake 240/ /480 30,240 
800 Westg.  3/60/13200 40 150 G.E. IM 440 720 1 200GE. K TEFC 220/440 900 
500 G.E. 25/6600 50 125 G.E. M54882300/440 1200 1 200 Al.Ch. AR 2200 900 55 ote 1 20, 440 
300 GE. 7/60/2300 50 100 G.E. 300 450 1 200 Lincoln FRI 440 600 OE ad 
150 GE 3/60/6300 50 100 Westg. CW760C v. 220 1160 1 150 Howell N68 40 1750 9-75 i 110, eat 
150 Wes 3/60/440 50 100 G.E. I 220 720 1 150 Lincoin IV 44 450 B 440 110 A +4 
100 Al. 3/60/440 250 100 G.E. I 600 1 125 Al. Ch. 830-FS 440 435 Mol 460 115 
99 GE 3/60/2300 60 75 Burke 440 1200 100 Al. Ch. AR 2 865 2 oloney 2808 
9 GE 2300 sync. 60 5 50 L.A. 1508 220, /440 0 100 G KT558 440 720 2 ote. 
75 Westg. /60/ 250 40 G.E. 1160 100 580 3.75 GE. 110 si 
75 Weatg. 760/220 250 40 G.E. 342 860 8 75 Al.Ch. AR223 2200 1765 
60 Al. Ch. /60/2300 10 35 F.M. 800 3 75 Westg. CS (new) 220/440 1150 
50 G.E. /60/220 250 35 Westg. 1200 75 KT336 2200 870 SERV 
40 GE. /60/220 20 35 G.E. IM 1140 75 G.E K 600 
25 Cr. Wh. /60/220/440 20 3 35 Lincoln FRLXJ cr. 220 900 50 Westg 440 1750 465 G.E. ny 3300/5 
2 Bogue /60/220/440 25 Westg. 440 870 15 Ft. W. 1050/2100 2200/288 
lumbi 60/440 45 owe’ Ch. 
14 GE. /60/220 125 30 Ideal AVA121 220/440 1160 40 Weetg. MS 420/ 11 
12.5 Cr. Wh. balancer 125 30 Lincoln FRLX1 cr. 220 900 GE. IK ono A.C. GENERATORS 
1 G.E. /60/220 250 30G.E. MT 20 570 35G.E. IK 440 1 ree Phase 
Hertner 3/60/220 90/180 25G.E. MT6 1140 35GE. IK 440 680 
7 Milw’ee / 60/44 60 25 GE. 855 } 35 Al.Ch. AR 440 480 Kva. Make Tyee Pe, ¥. Sp. 
7.0 Hertner /60/220 a.c. mtr. 25 GE. MT326 3290 «6850 * 30 Cr. Wh. SC 440 1150 225 Westg. 8 2200 
«GE. /60/440 125 15 Westg. CW 220/440 1740 $8 93.5 El. Ma. NEW 8 440 1200 
Moke Vise, il GE. C500 440 20 220-24 440 3600 9.4 Cen. 1 ph. ARC 8 120 1200 
1 1000 Wesie, 2300 300 Standard Three Phase 60 Cycle special grinder G.E.1 ph. TLA 110 
2 GW, 507 1730 ENGINE SETS, GAS & DIESEL 
i $00 ANY 2300 600 SQUIRREL CAGE MOTORS PECIAL. SLIPRING 
1 500GE. IM 440 900 (Untess otherwise indicated) s ' KVA Current Speed Type 
1 400 Al. Ch. 3 brg. 440 600 Qu. HP Make Type Volts Speed 3—Alike 50 HP 900 RPM Louis Allis 75  3/60/220/440 Diesel 
1 350G.E. IM 440 580 I 700G.E. KF 2300 1800 motors, 3 phase, 60 cycle, 220/440 62} 3/60/127/220 1200 Diesel 
1 275 Al. Ch. ANY ‘ 220 1170 1 600 Westg. CS 4160 1178 volts, o70 BPM, ball bearing, com. 2, 3/60/1237 /220 1200 Diesel 
1 250 Westg. w 300/440 514 1 500 Westg. CS 1 plete wit ‘utler-Hammer variable 
1 200GE. IM 440 720 1 400G Ik 2200 1750 speed controllers. 314 3/60/208/120 1200 Gas 


Write—Wire—Phone 
us if you don't see the item 
you need. This listing is only 
a part of our large stock. | 


M-G SETS 


225 KW G.E. MPC gen. DC 125 V. ay to 350 HP 
Whse. synch. motor 3/60/440 V. 900 RP 

150 KW Gen. Elec. type MPC gen. DC i. V. cou pled 
to 225 HP sq. cage motor 3/60/2200 V. 1200 RPM. 

150 KW G.E. MPC gen. DC e V. coupled to 225 HP 
sq. cage wt 3/60/440 

60 KW G.E. C.D. gen. DC Vv. 1000 coupled 
to 90 HP “synch. motor 3/60/220/440 V. 

37% KVA Whse. AC gen. 3/60/240 V. coupled to 50 
HP Whse. SK motor DC 230 V. 1150 RPM. 3 brg. 

4—10 KW Whse. like new, DC 250 V. output, AC 
motor 3/60/220/440 V. 


Others available—special units built to order. 
D. C. MOTORS 


H.P. Mfg. Type Volts Speed 

125 Cr. Wheeler 125H 230 
75 Whse. $136 125 475 
65 G orthern Cc 230 375/750 
60 Diehl dynamon. R10 250 '/ 2000 
50 .E. Sprague LC 250 
50 Cr. Wheeler (5) 50H 230 700 
40 Roth 8 115 850 

85/50 Gen. Elec. CD123 230 6575/1150 
25 Gen. Elec DLC 115 750 
25 Roth elevator 230 725 
25 Whse. enclosed 230 600 
25 G.E. b. b. New CD93 115 1150 
20 G.E. b.b. New(2) CD83 115 1750 
20 Reliance 230 850 
20 Imperial int. dty. D37 230 1200 
20 Gen. Elec LC 230 575 
20 Gen. Elec. DLC 230 500/1500 


SPECIAL—3—Oil Gear Co. Pumps, 1100 
base— 


Ibs. 104 gpm. on steel 
BARGAIN. 


H.P. 


750 
200 
150 


SLIP RING MOTORS 
3 Phase, 60 Cycle, 220 or 440 Volts 


H.P. Mfg. Type Speed 
400 Gen. Elec. 3 bre. I-P 450 
400 Allis Ch. 2200 v. AFY 1800 
300 Whse. HF 400 
urke EMV 225 
200 G.E. 2200 v. I-M 3! 
Whse. 3 bre. HF 
75 2200 v. I-M 1800 
75 F. Morse 2200 v BV 1800 
n. Elec. I-M 
50 G.E. 2 phase I-M 
50 F. Morse b.b. 1200 
40 Gen. Elec. M546 514 
Allis Ch. ANY 
40 G.E. 550 v. MT536 
37 G.E. int. duty Cc 600 
35 Lancashire b.b. late 1800 
30 Gen. Elec. MT346 
25 Burke MV 1200 
25 G.E. 2200 v I-M 900 
25 Gen. Elec. I-M 600 
agner 19TRS 900 
60 Ideal 2200/4000 V. 1800 
50 ew b.b. SRT445 1200 
Gen. Elec. T526 1200 
25 Gen. Elec. MT326 900 


SYNCHRONOUS MOTORS 


Mfg. Type Volts Speed 
Allis Ch. 


1200 
Elec. Machy 220/440 600 
Elec. Mechy. New 8 PF 220/440 


Many sizes, new and 
for prompt shipment, 2 HP. to 15 HP. 


SPEED REDUCERS & GEAR MOTORS 
rebuilt in stock 


8'' Alberger, 2000 gpm 
6"' Platt, 1000 gpm 230 
Se Worthington, P2000 gpm @ 200 ft. 


CENTRIFUGAL PUMPS 
80 ft. 


SQUIRREL CAGE MOTORS 
3 Phase, hf Cycle, 220 or 440 Volts 
Qu. H.P. Type Speed 
200 I-K 600 
125 Northwn. H 1800 
100 ideal A 600 
60 Idea A 1200 
50 rs Allis New A OA 1800 
30 Elec. b.b. N 1800 
Howell b.b. 4 7. 8C 1800 
25 Allis Ch. b.b. AR 1200 
20 F. Mo BH 900 
20 Whse. New b.b. CS364 1800 
4 50 ping v. 900 
40 Gen. 1-K 900 
40 Allis on 3 spd. A 900/ 
600/450 
30 CCL 
30 cs 1800 
25 — Ch. N 
20 Gen. Elec. KT312 1200 
20 Century b.b. 4 spd. 504 
25 CYCLE MOTORS 
H.P. Mfg. pe Speed 
450 Whse. 2200 v. CW sal. rf. 750 
150 Whse. HF si. rg 500 
n. Elec, Cg. 
50 Allis Ch. ANY oi. re. 1500 
D.C. GENERATORS 
KW Mfr. Type Volts" Speed 
300 Gen. Elec. 1 MPC 125/170 
100 Fair ewe Ft 250 800 
75 125 
50 Cr. Whee 250 850 
30 Lincoln . 600 am 50 1200 
25 Gen. Elec DLO 126 900 
20 Allis Ch. (2) 125 475 
60 CYCLE A.C. GENERATORS 
KVA Mfr Type Volts Speed 
750 Allis Ch. 440 1200 
400 G.E. 3 brg ATB 2300 614 
300 ATB_ 2 50 
165 Elec achy. BRKT 240/480 
150 Allis Cn 25 cycle 240/480 500 
125 = Allis Ch 
100 Cr. Wheeler 4 
31 Whee. b.b 
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CHICAGO 7, ILL. 


1436-38 w. RANDOLPH STREET 


MONroe 7409 
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ay 

ebulding Redesigning x Buying x Selling « Rental 
(1318 W. CERMAK. RD., CAGO 8, ILL., PHONE CANAL 2900. “1 
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EXPLOSION PROOF MOTORS 


® 7 only: Westinghouse Type HS ball bearing totally enclosed explosion proof motors and full 
starting equipment. 175 H.P. 720 R.P.M. 2300 Volt 3 Phase 60 Cycle 


FAN COOLED MOTORS OPEN TYPE MOTORS 


® 3 only: English Electric ball bearing totally en- ® 1 only: General Electric Type 1 Form K squir- 
gt gg gfe rel cage motor. 650 H.P. 300 R.P.M. 2200 Volt 


3 Ph 60 Cycl 
@ 1 only: English Electric ball bearing totally en- a oe 
closed motor with full starting equipment. 75 © 1 only: General Electric Type 1 squirrel cage 
EP. 1000 BPM. 860 Vek 3 Phase 68 Cyclo motor. 375 H.P. 720 R.P.M. 2200 Volt 3 Phase 
@ 2 only: English Electric ball bearing totally en- ' 60 Cycle 
closed motors with full starting equipment. 60 
H.P. 1800 R.P.M. 550 Volt 3 Phase 60 Cycle 


2 only: General Electric Type ATl Form C synchronous motors with direct connected exciter and out- 
board bearing. 436 H.P. 720 R.P.M. 13200 Volt 3 Phase 60 Cycle. Can be re-connected for 2300 
Volt 3 Phase 60 Cycle 

1 only: General Electric wound rotor motor. 360 H.P. 875 R.P.M. 6300 Volt 3 Phase 60 Cycle. Can be 
reconnected for 2300 Volt 3 Phase 60 Cycle 


GRANVILLE ISLAND. VANCOUVER, B.C. Tel.;PAcific 3487 


MOTORS TURBO ALTERNATORS DIESEL ENGINES 
1—20 | HP. 1200 RPM, CR. WH. 220/440/3/60 Complete with Auxiliaries and Control 
Equipment FOR SALE 
icago Pneuma 
700 tnd iPM. GE Type KT 220/440/ MOTOR GENERATOR SETS tal, semi. 
1-85 HP 1200 RPM GE T KT 440/3/60 1—I150 KW Rid RPM, 
1—40 HP, 900 RPM. Whs cw wth 228 rol Sra. complete 
with control equipmes 2—100 HP F-M, 2 cylinder, rtical 
60 Sl. Rin vertical, 
HP. 2200 RPM Reliance, Ex. Proof, TRANSFORMERS semi. 
1—Lot Whse. Type SK, 230 V. DC. ,__3800-2300/3/60 Ca 1—200 HP Worthington, 4 cylinder, full 
Other AC & DC Motors in Stock. 2% De Pitts. (Lent. Duty, Auto. 6900- diesel. 
Cross Line & Reduced Voltage ——- few others in stock. 
C. B. LOCKE CO. Several with 
ectrie a ul ment P.O. BOX ga A.C. Generators, 240/480 volts. 
qj ) CHARLESTON, We buy and sell all types of Pumps, 
~VA Compressors, Boilers, Processing Equip- 
We build SUBSTATION equipment to fit your require- | NEW end ment and Conveyors. 
ments. Highest quality A. C. and D. C. Motors, Control 
Equipment and Transformers. REBUILT LOU COHEN | 
SYNCHRONOUS ROTARY CONVERTERS PUMP & MACHINERY CO. 
phase 60 cycl 300 Whse. 1200 
QU. KW Make Speed Trans. 180 1200 715 Howerd Street St. Louls 6, Missouri 
i 500 Whee, 1200 600 # # Transformers, your spec. 3 to . Telephone: GArfield 4290 
= _ New York, WN. Y. 
DIESEL UNITS 625 KVA Elliott, Non-cond. DIRECT CURRENT UNITS (250 V.) 
General Motors—94 KVA; 75 KVA; 37/4 KVA 375 KVA G.E., Cond. 300 KW Wghse.-Skinner Unifiow 
Fairbanks Morse—700 KVA; 600 KVA; 250 KVA 250 KVA (2) G.E., Non-cond. 200 KW (2) 250 v. 3 w.-Ames Uniflow Vertical 
Worthington—225 KVA; 125 KVA; 90 KVA 125 KVA CW-Moore, Non-cond. 
Superior—485 KVA; 93.8 KVA; 62/2 KVA 110 KVA Al. Chal.-Kerr, Non-cond. GENERATORS AND MOTORS SYN. 
ae aes STEAM ENGINE UNITS (A. C.) CONDENSERS 
A.C. TURBO UNITS 400 KVA G.E.-Nordberg Unif. (Cond.) 2100 KVA (2) General Electric 514 RPM 
750 KVA G.E., Cond. 187 KVA Wohse.-AMES Unif. Vertical 375 KVA General Electric 277 RPM 
625 KVA Wghse. (Bleeder) 187 KVA G.E.-Chuse 4 v. Boilers— Stirling; (4) 500 HP; (1) 327 HP 
940 KVA Wghse. Cond. 79 KVA AI. Chal.-Ames Unif. Transformers: M G Units 
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3 ph., 60 cy. 


VARIABLE SPEED MOTORS 
230 VOLT D. C. 


H.P. Make R.P.M. Type 
5 Westg 600/1200 
25 Westg 325/975 8 
Westg. 625/1200 SA 
Westg. 700/1600 SA 
10/15 Electro Dy. 600/1200 
Westg. /1 
10 Wh. 690/895 CMC 
10 J. C. Curran 950/1230 
prague 
q G.E. 41700 LC-8 
3 Roth 500/1 RS 


H.P. Make Volts R.P.M. Type 
7% Westg. 220 1200 Sq. Cg. 
7% Lincoln 220 900 Sq. Cg. 
25 Westg. 220 570 Sq. Cg. 
50 Westg. 220 or 440 580 CW-Siprg 

Cr. 220/440 505 Sq. C 
75 Westg 220/440 CS-Sq. Cg 

100 Wer 220/440 1200 CS-Sq. 

100 Cr. Slipring 

100 FynnWelschel220/440 31V-RN Sq. Cg 

125 Westg. 220/440 1200 CS-Sq. Cg 

150 Westg. 220/440 CS-8a. Cg 

175 Westg. 220/440 1200 CS-S8q. 

180 G.E. 200 1170 I-Sa. 

200 Allis Chal. 505 Slipring 

250 este. 220/440 720 CS-Sa. Cg. 

este. 2200 435 CW Slipring 
COMPRESSORS 


2—315 cu. ft. 100% pres. Ingersoll Rand Models 315 
and 315A Portable Air Compressors with 105 
HP. Waukesha Oi) Engines complete with acces- 


sories. 
1—610 cu. ft. 100% pressure Barry Horiz. Compressor. 


REBUILT POWER EQUIPMENT 


ALTERNATING CURRENT MOTORS 


SERIES WOUND MOTORS 


H.P. Make Volts R.P.M. Type 
175 G.E, 230 475 
80 Westg. 220 450 A 
68 G.E. 220 495 CO-2007 
50 Northern 220 600 
40 Westg. 250 ML 
35 Westg. 236 550 49D 
32 Shaw 230 485 5L2F 
16 x 220 270 SM 
7% Westg. 230 975 s 
3% Westg. 230 1200 L 
230 VOLT DC MOTORS 
H.P. Make R.P.M. Type 
16 Bodine 3400 
Triumph 525 14-F 
1% Master 3450 DM 
1.5 Louis Allis 1750 NA 
3 Western Elec. 1125 E-20-R 
3% Westg. 975 s 
4 G.E. 850 LC-8 
5 Westg 115C SK 
7% G.E. 1700 RC 
8 G.E. 950 RC-11 
10 Cr. Wh. 850 CM 
12 Northern 1475 
15 Allis Chal. 800 
20 Westg. 600 M 
20 Westg. 975 
25 G.E. 650 MD 
25 Westg. 825 SK113 


MOTOR GENERATOR SETS— 
1—150 KW. 500 v. compound wound Ridgway Gen- 
erator 900 rpm. direct connected to a 225 HP. 
2200 v. 3 ph. 60 cy. Ridgway Synchronous Motor. 


WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND FOR STOCK LIST. 


READY 
TO SHIP! 


1—100 KW. 900 rpm. 550 v. Westg. Generator 
coupled to a Westg. 2300 v. 3 ph. 60 cy. syn- 
chronous motor. 

1—65 KW. 125 v. DC General Electric Generator dir. 
driven by a 100 HP. 1200 rpm. 2200 v. AC Motor. 

2—50 KW. 500 v. 1150 rpm. Westg. DC Generator 
direct connected to 220 or 440 v. 3 ph. 60 cy. 
induction motor. 

1—15 KW. 1150 rpm. 115/230 v. DC Westg. type SR 
Generator direct driven by 20 HP. 220 v. 3 ph. 
69 cy. type CS motor. 

1—35 KW. 850 rpm. 230 v. DC G. E. Generator di- 
rect connected to 220 or 440 v. 3 ph. 60 cy. Motor. 


INDUSTRIAL TRUCKS 


5—Automatic type LO-5 Low Lift Trucks capacity 
5 ton, type. towing 
per for 
5—New 4 on Yale & Towne Multi- 
Stroke Hand Lift Platform Trucks. 


1— 130 gpm. 50 ft. head Rayton Dowd Pump. 

1— 878 gpm. 44 ft. head Dayton Dowd Pump. 

1— 400 gpm. 75 ft. head Allis Chalmers Pump. 

1— 600 gpm. 32 ft. head Dayton Dowd Pump. 

1— 750 gpm. 20 ft. head Dayton Dowd Pump. 

1— 750 gpm. 70 ft. head Dayton Dowd Pump. 

1—1200 gpm. 110 ft. head Allis Chalmers Pump. 

1—1500 gpm. 90 ft. head Allis Chalmers Pump. 

1—3500 gpm. 90 ft. head DeLaval Pump. 

1—4000 gpm. 138 ft. head Ingersoll-Rand Pump. 

1—4200 gpm. 250 ft. head Ingersoll-Rand Pump. 

1—5000 gpm. 100 ft. head American Marsh Pump. 

1—5600 gpm. 143 ft. head Alberger Pump. 

sae gpm. 100 ft. head American Well Works 
mp. 


LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


FOR SALE 


2—160 h.p. Waukeshaw Natural Gas En- 
gines with 125 KVA Generators 
1—175 h.p. Model T, Foos Natural Gas 


Engine 

2—80 h.p. Bruce McBeth Natural Gas 
Engines 

2250 h.p. Foos Natural Gas Engines di- 
rect connected to 219 KVA Generator 

1—300 h.p. Miller Natural Gas Engine— 
200 KW Generator 

2—400 h.p. Rathbun Jones Natural Gas 
Engine with Generator 

eee h.p. Cooper Bessemer Natural Gas 

ngin 

s—100 Y.V. Pairbanks Morse with 
clutches or generators 

2—120 h.p. YVA Fairbanks-Morse with 
clutches or generators 

4—240 h.p. YVA & Model 32, Fairbanks- 
Morse with clutches or generators 

2—360 h.p., Model 32, Style VA, Fa’rbanks- 
Morse with 300 KVA generators 

Other Units 75 h. . up to 520 h.p.; also 

Steam Units, 37'/2 KW to 450 


A. C. ASKEW 
Box 3073, Whittier Sta. 
Tulsa 8, Oklahoma 


18—1 HP 
70—3 HP 
5—7'/2 HP 


Louis-Allis. 


30—5 HP 


107 W. Hiawatha Bivd. 


NEW ELECTRIC MOTORS 


Immediate Delivery 


9—1'/2 HP 
30—5 HP 
6—10 HP 


Above all ball bearing. Migs: General Electric, Westinghouse, 


D. C. MOTORS 


15—71/2 HP 


All Century—230 volt—1750 speed—compound wound. 


ABE COOPER, INC. SYRACUSE 8, N. Y. 


Phone—3-0151 


FOR SALE 


2 COAL PULVERIZERS 


Erie City Unitype, Size 

Capacity 2500 lbs. per hour 

Complete with 2300 V, 3 phase 

60 Cycle driving motor and DC feeder 
motor. Both with control 

Ready for immediate shipment 

Good usable condition. 

Overhead coal bunker with elevator for 

above pulverizers. Will separate in units 

to suit buyer. 


E. G. BURNLEY 
2044 N.W. 22d St. Oklahoma City 6, Okla. 


Boilers. 


1414-15 Dime Building 


When you buy used power equipment, 
BUY it complete on foundation Ready to operate. 
I have Vertical steam engine units, Turbine units, and diesel units, 


What do you need?—What have you to sell? 


Let me have your inquiries 


ROBERT B. BICKEL SR. 


Erecting Engineer 


Detroit 26, Michigan 
Phone RAndolph 3050 
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PUMPS 
| 

| 


G@ SEARCHLIGHT SECTION @ 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGER SETS 
MOTOR GENERATOR SETS ak, SammS 3 ph. 60 cy. A.C. Motors 


VOLTAGE AND CYCLES 
ALTERNATORS, ALL FREQUENCIES 3 ph. 25 cy. Motors 
TRANSFORMERS, LARGE STOCK 125 Volts D. C. Motors 
D. C. GENERATORS, ALL VOLTAGES 230 Volts D. C. Motors 
CONTROL EQUIPMENT 550 Volts D. C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 
Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 


PUMPS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrifu- 
gal—turbine—piston. 


HOLNID YOLVYINIO STEAM PUMPS—Duplex - Sim- 
guaranteed. 


BOILERS—stacks—Engine Gen- 
DO erators—condensers. 
PUMP & MACHINERY COMPANY 
“4, 715 Howard St. St. Louis 6, Mo. 
YOLVYINAS Telephone - GArfield 4290 
AISNOHONILSAM VAX SZ Tasaid ANIYWNAVYS 
HOW These items and many others HEAVY DUTY DIESELS 
WELL 720 HP Fairbanks Morse model 33, 5 
NO PRICES are for Immediate Delivery at EVA S000 Gen. 
NOW © erator. Late type. Complete. 
PRICES You KNOW 560 HP Fairbanks Morse model 33, 4 
WRITE @ WIRE OR PHONE ARE RIGHT! cyl. 470 KVA 2300 volt F-M Gen- 
erator. Late type. All accessories. 
MAIN 4-518! 300 HP McIntosh Seymour 4 cycle, 3 


: cyl. 200 KW G-E 2300 volt Gener- 


ESTABLISHED 1906 Perfect shape. Very low priced. 
CLINTON STREET + BROOKLYN. : MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 

BOILERS 


COMPRESSORS 


2—406 H.P. Erie City, type E stokers, OHIO 
PENNSYLVANIA & ASME stamping. 


te an CUT TO SKETCH 624" Board Stamping 

ew uaranteed Re ts ue 
2 St ationary & Portable METROPOLITAN : 3423-91st Street, Jackson Heights, N. Y. 


PLUMBING SUPPLY CO., INC. | 
INDUSTRIAL AND MARINE SUPPLIES 
LARGE sT 


SALE OR RENT 
Worthington Authorized Distributors 


AMERICAN AIR COMPRESSOR 


CORP. 
4704 Dell Ave.—N. Bergen, N. J. 
N. Y. Phone Ch 4-7665, N. J. Phone Union 5-4848 


DIESEL GENERATOR SET 


600 KW 500 volt D.C. Westinghouse to 
General Motors Diesel Model ay od 12 cylinder 
2 cycle 720 RPM. Like new, in stock. 
ALJON DIESEL CO., INC. 
904-10 Pacific St, Brooklyn 16, N. Y. 
Sterling 3-6515 


Power Plant Valves & Engineerin 
Specialities - - 


313 East ‘Street, 


HOURLY NATION wide SHIPMENTS 
Phone MUrrav Hill 


GLANGED VALIES & FITTINGS 
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458 SEVENTH ST. 


SLIP RING MOTORS 
3-PH., 60 

HP Volts Speed 
300 440 alt . 900 
250 2300 G.E. 600 
350 440/550 G.E. 600 
200 2200/440 G.E. 600 
150 2200 G.E, 450 
150 2200/440 G.E. 600 
125 440/ G.E. (Hoist) 900 
100 440/220 G.E. MTC 900 
100 550 G.E. 900 

440/220 G.E. wr 900 

75 440/220 G.E. (MT 600 

75 440/220 G.E. 1200 

440/220 G.E. 1200 
2200/4 G.E, 600 
75 550 G.E. 900 
40 2200 Whse. 900 
-PH., 

HP Volts Make TERP RPM 
600 4000/2300 Cr. Wh. SYN. 900 
500 /2300 Cr.Wh. SYN. 900 
500 440/220 v., G.E. Ts 
300 440/220 G.E. ATI 

300 4150/2300 Cr.Wh. SYN 

300 440/220 Al. Ch. 

50 2300 G.E. Ts 1200 

40 G.E. ATI 600 
200 4150/2300 Whse. G 1800 

00 G.E. ATI 514 

50 4150/2300 G G 1800 

50 440/220 G.E. ATI 900 

50 /440 G.E. Ts 600 

25 G.E. Ts 327 

10 /220 G.E. Ts 1800 

00 440/220 25 cy G.E. Ts 375 

00 /220 G 1800 

90 440/220 G.E. ATI 1200 


OUTDOOR OIL CIRCUIT 
BREAKERS 


1—New 400 Amp. Type FK, 136-132 
General Electric, 3PST, 25,000 Volt 


Oil Switch, Interrupting Capacity 
125,000 KVA, complete CT's Pt's, 
etc. 


1—New 2500 amp., DA 75, Whse., 3 
pole, air type circuit breaker, indoor 


SQUIRREL CAGE MOTORS 


HP Volts Make Type Speed 
500 440/430 G K 1200 
500 440/220 G.E. Ik 900 
400 2200/440 Whse. cs 720 
400 G.E, IK 720 
350 rtd G.E, IK 900 
300 440/220 G.E. Ik 720 
200 440/220 Whse. cs 600 
200 440/220 G.E. KT 600 
200 2200/550 Al. Ch AR 900 
150 + 440/220 Howell B. Brg. 1800 
125 2200 G.E, KT 600 
100 440 G.E. IK 450 
100 2200 G.E, KT 1800 
100 2200 G.E. KT 514 

75 2200 G.E, IK 1800 

74 200 G.E. KT 900 

50 2200 Al. Ch. 720 

50 550 Whse. cs 3600 


A. C. GENERATORS 


1—450 kva., 900 rpm., 440/220 v., Ie E. 
1—450 kva., 900 rpm., 4000/2300 » G. Wh 
1—300 kva., 900 rpm., 4000/23 
1—300 kva., 600 rpm., 440/220 v.. 
1—225 kva., 600 rpm., 440/220 v., 
1—190 kva., 514 rpm., 220/440 v., 
v., 


1— 98 kva., 1800 rpm., 440/220 

2— 75 kva. 1800 rpm. 440/220 = Whse. 
2— 75 kva. 1200 rpm. 440/220 v. 

2— 30 kw. 1200 rpm, 440/220 v. G.E. 


MOTOR GENERATOR SETS 


1—100 kw., conn. to 150 hp. 


v., 60 cy., 


cage motor. 
350 Ov... 1200 rpm. G. E., conn. to 90 hp. 


440/200 v., 60 cy.. sym. motor. 


1—60 kw., 125 v., 1200 rpm Whse., conn. to 75 hp. 


440/220 v., 60 cy., syn. motor. 
1—35 kw., 120 
440/220 v., 60 cy., squirrel cage. 


TRANSFORMERS 
60 Cycle 


8—333 kva. G.E. H-KS, 4156-480 
38—200 kva. Whse. SK, 2400- 240/480 v. 
1—150 kva, Whse. SK, 13200-125/215 v. 3 ph. 
3—150 kva. G.E. HK, 
0 


HARRY J. RICE pres. 


v., 1800 rpm. G.E., conn. to 50 hp. 


Rebuilt Power Transformers 


SINGLE PHASE—OISC 


3—2000 KVA GE 13200/26000 to 2300 V. 
oe KVA GE 15950/27600 Y to 13,800/6900/ 


60 V. 
3— 667 KVA Packard 23000 to Vv. 


3 KVA Whse. 33000 to 11000 V. 

2— 400 KVA Al. Ch. 1000/2300 4000 

2—1200 KVA Whse. 66000/ 

3— 333 KVA GE. 11500 to 72300 

3—2000 KVA 33000 to 13,200/6600 V. 
THREE PHASE 

1— 3000 KVA GE. 11600 to 440 V. 

1—_1200 KVA Whse. 6600 Y to 2300 V. 

1—15000 KVA Pitts., 27880 to 4560Y. V. 
WATER COOLED 

4—3333 Eva GE 25/60 cy. 60000 to 4000/6925Y/ 


8000/13850. 
3—1500 KVA Al. Ch. 33000 to 13200/6600 V. 


PYRANOL 
1—3000 KVA Penna. 25 cy. 13,800 to 480 V., 


D! 
eae | KVA Penna. 440 V. to 220 V. 60 cy., 


ph. 
9— 100 KVA Penna. 2200/220/110, 60 cy., 1 ph. 


NETWORK TRANSFORMERS 
19—150 KVA GE, type Ht, late type, oil or pyranol 
cooled, 3 ph., 60 cy., 27060/125/216Y Mult 
or submersible type; attached to each trans- 
former is GE automatic heavy duty network 


8—200 KVA GE, type Ht, late anol 
cooled, 3 ph., 60 cy., 21060 128/216% Mult 
or submersible type; attached to each trans- 
former is GE automatic heavy duty network 
protector type MG-6 and heavy duty primary 
switch; complete with all accessories, » 


PHILADELPHIA TRANSFORMER CO. 


2829 Cedar St. Phila., Penna. 


1—2250 KVA, 3 phase, 60 cy., 3600 RPM, 
Gen. Elec. Turbo Generator, steam pres- 
sure 410 lbs. 275° S.H. 725° T.T. Pith 
surface condensor. 

1—625 KVA, 3 ph., 60 cy., 480 vit., 900 
RPM, Westgh. Generator to a Westgh. 
non-condensing turbine. 

265 new Gen. Elec. transformers 3 to 75 
KVA, 450 to 117 vits. 

68 new Gen. Elec. transformers 3300-6600- 
11000 to 120-240 vits type HSBA. 

1—150 K. W. 125 volts 400 RPM Crocker- 
Wheeler compd wound interpole Gen- 
erator to a 4 cylinder, vertical unaflow 
Ames engine. 

1—360 HP Anderson full diesel, Model 29 
257 RPM with clutch and pulley on one 
end to drive an ice machine or any 
other machine and a 125 KVA, 3 phase, 
60 cycle, 240 volt Generator direct con- 
nected on opposite end, 

1—90 KVA, 3 ph., 60 cy., 2300 V, Fair- 
banks Morse Generator connected to a 
2 cylinder Fairbanks Morse full diesel 
type Y, style VA. 

1—156 KVA., 3 ph., 60 cy., 240 volt, 1200 
RPM, type ATB frame 9635 General 


8403 Hegerman St. 


POWER EQUIPMENT 


Electric connected to an 8 cylinder Buf- 
falo Gasoline engine. 

1—1000 K.W. 3 ph., 60 cy., 480 volt, 3600 
RPM, General Electric Generator to a 
General Electric turbine 180 lbs steam 
pressure 40 lbs b pressure. 

1—300 KW, 3 ph., 60 cy., 440 vit. 3600 RPM 
Westinghouse Generator only. 

7—500 amp. 6 V direct current to 3 ph., 60 
cy., 220 vit. General Electric rectifiers. 

1—750 KW Gen. Elec. Extraction type Tur- 
bine 3 ph., 60 cy., 600 vit. 150-175 lbs., 
10 to 20 Ibs. extraction. 

1—100 KW, 125 V, e CD1247 General 
Electric to a 150 3 ph., 60 cy., 220 
vit. type K5572 Gen. Elec. induction 
motor, 

1—50 KW, 250 volt Gen. Elec. to a 75 HP 
3 phase, 60 cycle, 440 Vit. General 
Electric motor. 

A large number of new 115 volt direct cur- 
rent ball bearing General Electric mo- 
tors 5 to 20 HP. 

1—1500 KW, 250 vit., 600 RPM ee 
house rotary converter complete wi 
transformers and switchboard. 


Send us your inquiries, our stock Is continually changing 


KEYSTONE 
Power Plant Equipment Company 


Phila. 36, Penna. 


H J. PARKER THOMPSON CO., INC. | 
507 FIFTH NEW_YORK®CITY 


MURRAY HILL 7-6547-8-9 [ 


3—75 KVA Maloney 60 cy., 1 ph. 13200- 
260/520 

1—250 KVA G.E. 60 cy., 1 ph. 7800-460 

1—75 KVA Maloney 460-230/115, 60 
cy.. 1 ph. 


5143 N. 2nd St. 


TRANSFORMERS 


200 Auto Boosters 15 and 25 KVA, 208. 
230/240, 3 ph. 


136—1 KVA 4409-110/115/120, 60 cy., 
1 ph, 


New or used. All types and sizes 


ATLANTIC TRANSFORMER CO. 
TRANSFORMER SPECIALTIES 


Philadelphia, Pa. 
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6— 25 kva. G.E. DRY, 2400-120/240 v. os 
Uses | HOBOKEN, N. J. 
Dary 
Steam, Gas and Elecirie 
: Power Equipment 


MOTOR GENERATOR SETS 


CONTROL EQUIPMENT 


ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 
D. C. GENERATORS ALL VOLTAGES 


G SEARCHLIGHT SECTION @ 


OFFERS 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 


ALL SIZES, VOLTAGE 


AND 


PUT ALL IDLE EQUIPMENT TO WORK. 


CYCLES 


WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


SEND YOUR LIST FOR PROMPT ACTION. 


3 ph. 60 cy. A. C. Motors 


125 Volts D. C. Motors 
230 Volt D. C. Motors 
550 Volt D. C. Motors 


3 ph. 25 cy. Motors 


NEW MOTORS 


EXPLOSION PROOF 


50—1 HP Louis Allis motors, 3 phase, 
69 cycle, 220/440 volts, 1150 RPM 
tota'ly enclosed, fan cooled, Class 
1, Group D. 


TOTALLY ENCLOSED MOTORS 


5—%, HP Fairbanks 


enc'osed, ball 1150 
3 phase, 60 cycle, 22 


Morse, 


440 


9—% HP Howell 

7—1 HP Kingston Conley, 140 RPM 
83—1 HP Howell 

15—1 HP Crocker Wheeler 

l1l—1% HP Howell 

1—1'2 HP G.E. (1200 RPM) 
15—1'4 HP Century (Single Phase) 
45—1!2 HP Diehl 


The following motors are all 3 phase, 60 cycle, 220/440 volts, 
1750 RPM, ball bearing dripproof: 


21—-11 HP Crocker Wheeler 
5—1!2 HP G.E. 
10—2 HP Crocker Wheeler 
5—3 HP G.E. 
2—7\4 HP G.E. 


(208 volts) 


HP G.E. (900 


3—7'2 HP Crocker Wh 


3—1 HP K ngston phase, 
110/22) volts, 3600 M. 


MANY MORE ITEMS 


SEND US YOUR REQUIREMENTS. 


NEW AND USED. 


THE MOTOR POWER CO. OF NEW YORK, INC. 


859 Madison Avenue, 


RHinelander 4-6478 


York 21, N. Y. 


NEW CHRYSLER DIESEL 
POWER UNITS 


75 H.P. Model IND-3, 6 Cylinder, Elec- 
tric start, includes: 4 Ba‘teries, Radiator, 
and Spare Parts. 

ROSS HEAT EXCHANGERS 
TYPE BCF 


BCF LUBE OIL COOLERS 


“YOUNG” RADIATORS 
42" x 65" 


ALL NEW. 
ited supply. 


ALJON DIESEL CO., INC. 
904-10 Pacific St. Broeklyn 16, N. Y. 
Sterling 3-6515 


Immediate Shipment, lim- 


NON CONDENSING 


TURBO UNIT 


375 KVA, G.E. 150% & 5# back pressure 
3/60/220 v. 3600 RPM. Complete, A-l 
Can be changed for 10-15S# 


pr. 
STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave. New York 33, N. Y. 


condition. 


SCOTCH BOILER 


60 HP, 125%, new 
high and low water 
and smoke stack. 

F. W. HAY 
2734 Cherry St., 


1941; return pump, 
control Ray oil burner 


& COMPANY 
Kansas City 8, Mo. 


BOILERS 


2—Low Head 3 drum boilers 250 HP—i60 Lbs. 
with underfeed stokers. 


i—Cyclotherm Steam Generator 80 HP. 
'—Erie Economic 125 HP—125 Lbs. 

i—Bros 3 Drum water tube 80 HP—i60 Lbs. 
2—Scotch Boilers 100 HP—i25 Lbs. 
i—Worthington Triplex Pump. 

i—10” Oil Separator. 

i—Blackmer Feed Water Oil Filter. 

1—500 Gallon steam storage Water Heater. 


Several Detroit Stokers. single and double retorts 
complete or will sell parts. 


CHAS. G. HARRISON CO. 


12075 Greenfield Rd., Detroit 27, Mich. 


WURTH for “WORTH! 


A. C. GENERATORS 


3 PHASE—1 PHASE 
15 to 62/2 KVA 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Sead For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST.—CAnal 6-6138 —NEW YORK CITY 


ELECTRIC GENERATING SETS 


(Used—Reconditioned) 


50 KW AC 3-phase 127/220-volt 50/60-cycle 4-wire 
Hercules Diesel engine with switchboard 

30 KW AC 3-ph. 127/220-v 50/60-cyc. 4-wire 
Buda Diesel engine, switchboard. 

28 KW AC 3-ph. 220-v 60-cyc. Hercules gasoline 
engine with switchboard. 

25 KW AC 3-ph. 110/220-v 60-cyc. 4-wire LeRoi 
gasoline engine, switchboard. 

15 KW DC 120/240-volt 3-wire Hill Diesel engine 
with switchboard. 

25 KVA AC Generators, ns Westinghouse 1|/60/ 
110-v, 900 & 1200 rpm 


ACE MACHINERY & EQUIPMENT CO. 


Constitution & Terminal Sts., Baltimore 2, Md. 
Lexington 0534 
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6—Brand new and d B&W Secti Header 
Cross Drum Boilers with steel erection and 
enclosing panels, maximum 58,0007 steam 
each, 250 to 465% pressure, 750° total tem- 
perature, equipped with oil burners, super- 
heaters, and economizers. 
6—Brand new and unused Combustion Engineer- 
ng Company sectional header cross drum 
Boilers with steel erection and enclosing 
panels, maximum 58,0002 steam each, 250 to 
465 pressure, 750° total temperature, equipped 
with oil burners, superheaters, and econo- 


mizers. 

6—Foster Wheeler-Vogt new and unused Sectional 
Header Cross Drum Boilers with steel erection 
and enclosing panels, maximum 
steam each, 250 to 4654 pressure, 750° total 
temperature, equipped with oil burners, super- 
heaters, and economizers. 

6—New Deareating Heaters, capacities 50,000 to 
79,000% per hour. 

3—New Surface Condensers, 8200 Sq. Ft. 

2—Surface Condensers, New, 1500 Sq. Ft. 

6—New Surface Condensers, 585 Sq. Ft. 

6—New Evaporators, 40 tons per Gey capacity. 

6—Air Ejectors, Twin, 2-stage New, with inner 
and after Condensers, for 6000 KW Turbines. 

3—Air Ejectors, Twin, 2-Stage, New, With inter 
and after Condensers, for 4000 KW Turbines. 

3—Air Ejectors, Twin, 2-Stage, New, With inter 
and after Condensers, for 1000 KW Turbines. 

3—Air Ejectors, Twin, 2-Stage, New, With — 

and after Condensers, for 500 KW Turbi 

6—New Westinghouse variable capacity turb on 
driven Blowers, 19,000 CFM. 

12—New Motor Driven Condensate Pumps. 

2—New Main Circulating Pumps, 13,000 GPM, 


30’ Head. 
ay Main Circulating Pumps, 10,500 GPM. 
oe <w Slightly Used 3 Ph. 60 Cycl. 440 
Vv. Condensing Turbines, 400+ Pressure. 
130 aw Slightly Used 3 Ph. 60 Cycl. 440 
. Condensing Turbine, 400% Pressure. 


SUNDFELT EQUIPMENT COMPANY, 


3422 First Ave. — ” Seattle 4, Wash. 
Main 1474 


CLIMAX 


BLUE STREAK MODEL V-425 


New 12 Cylinder 425 H.P. 1200 R.P.M. 
unit complete radiator to disc clutch morsel 
with gasoline starting engine. Designed for efi- 
cient operation on natural gas, city gas, sewage 
gas, butane or gasoline. Priced far below factory 
list. 4 units available. Dealers invited. 


THE FINN EQUIPMENT CO. 


2525 Duck Creek Rd., Cotenet 8, Ohio 
Phone EAst 1125 


G SEARCHLIGHT SECTION @ 


$1,000,000 Inventory 
New and Rebuilt 


ELECTRIC EQUIPMENT CO. 


Catalogue 


ROCHESTER 1, N. Y. 


Turbo Generator, G. E. Automatic 
Extraction. 933 KVA 220/440 
Volt. 60 cycle. 

Steam Engine with alternater direct 
connected 100 K.W. 220 volt 
3 phase, 60 cycle. 

Motors, 3 Phase 60 Cycle 220 Volt, 
1140 and 1750 RPM. All sizes, 
1% to 30 H.P. 

Pipe, 114.” to 10”, New, Black and 
Galvanized. 

Gasoline Storage Tank, 18,000 
gallon. 

Aluminum Corrugated Roofing, new 

Aluminum, Flat Sheets, Soft, new 

—" 2000, 1500 and 1000 
sq. ft. 


B. C. SKINNER MACHINERY CO. 


DUNEDIN, FLORIDA, Telephone 83601 


POWER PLANT SPECIALISTS 


SINCE 1912 


48 KVA, 2400 volts, 200 amps. 
Motor operated—Magnetic in 


SPECIAL OFFERING 


I5—G. Single Phase, Type 4,4 Buck & Boost Induction Feeder Regulators, 


A, 2640 volts, 200 amps. 


1—165 HP 125 Ib. Pressure Economic Boiler 


including soot blowers etc—unused. 


—all trim and fittings. 
4—38000 Pounds per hour. Sectional header. 


3—1200 HP 600 Ib. Pressure Water Tube Boilers oil burning, superheaters, all trim and fittings 


HP Babcock & Wilcox Sectional Steel Header Boiler, superheaters, coal burni 
2—22500 Ibs. per hour, 400 Ib. pressure Water Tube Boilers, ‘oil fired, superheaters, on 9 blowers 


Water Tube Boilers—Unused—5007% Pressure Com- 
plete with Superheaters—Economizers—Oil Burners, Soot Blowers. 


KW. 400 Ib. pressure, condensing turbo generator 3/60/2300/4100 volts. 
3000 KW. 200 Ibs. pressure turbo generator, condensing 3/60/2300 volts. 
BOILERS, water tube and portable type, 100 HP up to 2500 HP up to 750 Ibs pressure. 


Construction. 


All types of TURBO GENERATORS, SWITCHGEAR, AIR and OIL CIRCUIT 
BREAKERS, RELAYS of all types. TRANSFORMERS, PUMPS, 800 VALVES—NEW 
and USED, up to 1500# pressure, and other iiems in Industrial and Power Plant 


Tele. Nos. Mur. 


NOTE OUR NEW LOCATION 
342 MADISON AVENUE, NEW YORK 17, N. Y. 
2-8562 - 8563 - 8564 


HOWE BROTHERS 


APPLICATION ENGINEERS 


45 7 %,. G. Set 2200 AC 250 DC. 

100 KW. G. Set 220/440 AC oC. 
300 KVA 4 Morse Diesel Se’ 

200 KW 480 volt Ridgway Engine on. 

2500 KW 2300 volt 200 Ib. GE Cond. Turbine. 
150 HP 720 rpm 2200 volt GE Cage Motor. 


HOWARD B. JOHNSON & ASSOCIATES 
53 W. Jackson Bivd., Chicago 4, Ill. 


DIESEL GENERATOR UNIT 
1500 H.P.—1250 KVA 
Nelseco — General Electric 
Modern, Bosch Injection 
300 RP 


3/60/2400, M, All Accessories, 
Immediate Stock Delivery Rebuilt 


A. SCHOONMAKER COMPARY 
"a ‘worth 
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BOILERS 


2—1047 HP Heine Boilers, 2007 
4—30,000% Foster Wheeler 475% pressure boilers 
with olf burners, 1942. 
Lif Titusville, 3 drum, low head, 200% un- 
‘eed stoker, new 1935. 
1—650 HP Casey Hedges, 225%, new In 1930. 
oe HP Scotch Marine Boilers, 200% with oll 
urners. 
1—40 HP Leffel Scotch Marine Boiler, 125%. 
4—600 HP Stirling Boilers, 200%, ASME. 
2—404 HP Springfield, Sectional Header, 200%. 


TURBINES 


(—6250 KW General 1800 RPM, Con- 
densing, 
volt General Electric Auto- 
1—3700 KVA Electric Condensing Tur- 


bine. 
1—500 | KW General Electric Condensing Turbine 


DIESEL ENGINES 


3—300 KVA Fairbanks-Morse Full Diesel Engines. 
3—200 KVA Fairbanks-Morse Full Diesel Engines. 


2—400 KW Mclintosh-Seymour, 3-60-2300 volts, 
all auxiliaries. 


2—300 KW General Motors Portable Diesel En- 
gines, 3-60-480 volts. 


ENGINE GENERATOR SETS 


(—27°x36" Skinner Uniflow, direct connected to 
562 KVA AC Generator, complete. 


1—565 KVA Skinner Unifiow Engine Generator. 
i—375 KVA Harrisburg Unifiow Engine. 


1—28°x36” Hamilton Unifiow direct connected to 
750 KW, 3-60-2300 volts, all auxiliaries. 


1—600 KW Skinner Vertical D.C. Generator. 
i—@00 KW Non Releasing Corliss, 3-60-240 volts. 


MISCELLANEOUS 


300 HP Kerr, 3600 Non Condensing Tarbine. 
2500 HP Cochrane Open Feed Water Heater. 


1—10’ x 15’ IMinoils Forced Draft Chain Grate 
Stoker. 

1—300 GPM Pennsylvania Boiler Feed Pump, 
motor driven. 

3—Type E Under Feed Stokers, 600 HP. 

2—150 HP Canton Ram-fed Stokers. 


2—75 HP Elliott Geared 900 rpm turbines 385% 
steam pressure. 


i—232 GPM Centrifugal Boiler Feed Pump, tur- 
bine Driven, 1200 ft. head. 


FLETCHER SALES CO. 


LOUISVILLE, KY. 


325 Fincastle Building 


Shaw 33’ Span 


P&H 87°6" Span 
Lane 60’ Span 

5-TON aw 8 
Whiting 37’ 
& Toledo 77’ Span 


Ederer 74’4” Span 


1-TON 10-TON Lane 50’ Span 30-TON 
Detroit 38” Span Shepard Niles 57’ Span Alliance 27°4” Span Ederer 74’4” Span INDUSTRIAL & MARGE 
Alliance soy Span son Whiting 
epar uc “1” Span 
Conco 276%” Alliance Span Morgan 
tndustelat 28° Niles Span jan 82" Ederer METRO POLITAN 
3-TON Merean $9°¢ Sean edford 34’6” Span Northern 75’ Span PLUMBING SUPPLY Co., INC. 
P&H 37’6” Span Shepard 40’ my 20-TON 35-TON Pewer Plant alves and Engineering 


Ederer 74'4” Span 
Shepard Niles 49’ Span 


25-TON 40-TON 


Overhead Crane 100’ Span Overhead Crane 150’ Span 
New Albany 50’ Span 


Specialities for von Gas, Alr, 
Liquids and Chemical 
Jenkins, Fairbanks, _* Powell Vaives 
and surplus, sete 


Span 

Northern Shaw 67’6" Span Bedford 27'3" Span 50-TON 
Northern "a Span Whiting 48’ Span. 

Northern 57'2” Span 

Shepard 37’3” Span 12%2-TON 


MUrray Hill 
For Hourly Natles 


SKETCH PIPE & FOTTINGS4 


P&H 40’ Span 
Alliance 52’ Span 


E 
46'21/2" Span 


49 Vanderbilt Avenue 


P&H 37'3” Span Niles 75’1* Span 
Provincial 47’3” Span 5-TON 
Northern 30° Span 15- 
Whiting 25'6” Span P&H 32’ Span 
Detroit 38’8” Span Ederer 74'4” Span 


Ederer 66’ Span 


150-TON 
Whiting 30’ Span 


Tysaman 60’ Span 
Ederer 55’ Span 200-TON 


Ederer 40’ Span 


Alliance 100’ Span 


Telephone us collect to discuss your requirements 


ECONOMY COMPANY, Inc. | 


Telephone: MUrray Hill 4-1616 


New York 17, N. Y. 


1-75 KW MIG Set 


G.E. | Generator 


Motor: "Ne ‘ie Induction 


ELECTRIC APPARATUS REPAIR CO. 
1400 N. 6th St. Philadelphia 22, Pa. 


HYDRAULIC PUMPS 


Aldrich Pump Co. Vertical Triplex 
HYDRAULIC PUMPS, 2-%” x 8”, equip- 
ped with Herringbone Gears, 67.5 gpm. 
Maximum pressure for intermittent 


CONSOLIDATED PRODUCTS CO. 


FOR SALE 


duty 2.200 Ibs., for continuous duty 
1,800 Ibs. Pump and motor mounted 
on common bed plate. Motors are 75 
HP, 3/60/220-440 volts, 740 RPM. Com- 
plete with starting panel, consisting of 
G.E. motorstarter switch, push button 
control, square “D” Switch, and ca- 
pacitator. Purchased new 3-42 years 
ago. Excellent condition. Available for 
immediate delivery. 


14-17 Park Row New York 7, N. Y. 


Complete Railway Substations 
FOR SALE 


Motors—2300 - 3 P. . 60. 

No. 1—West. MG Set, + ou 720 H.P.—900 
RPM. 2—300 KW, . Gen. with GE 
Automatic 

No. 2 and 3—Each GE, MG Set, Ind. 750 
H.P.—714, RPM 500 KW GEN. 1200 volt 
with GE Automatic Switchgear 

No. 4—West. MG set, Ind., 585 H.P.—500 
RPM 400 KW—600 V.—manual switch- 
gear. 


No. 5—GE MG set, Ind., 450 H.P.—720 RPM 
—300 -—manual switchgear. 
Indoor Transformers 


6—GE—H.P. 275 KW—17/34/60 EVY to 
2200/2000 water cooled. 


3—West.—275 EVA—35/60 KV to 2200 air 
cooled 


A. E. Smith & tL. o. 8. Lindstrom 
Electrical and Mechanical Engineers 
145 ERIE STREET 
San Francisco 3, California 
TEL. HE-7313-7158 


TRANSFORMERS 


WANTED 


usable or burnt-out 
IN - STOCK 


1—1000 KVA-GE Single Ph. 
2—750 KVA-Pittsburgh—Single Ph. 
1—30 KVA-GE Constant Current 


STEEL TANKS 


9—8 ft. x 45 ft. Horizontal. 
30—10,000 Gal. Cap. Horizontal. 
250—4,000 Gal. Cap. Vertical. 

7—42,000 Gal. Cap. Vertical. 

3—5,000 & 10,000 Bbl. Cap. Vertical. 


L. M. STANHOPE 


Rosemont, Penna. 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, 
generators, new or used. 

PENN MACHINERY COMPANY 


Jackson, Miss. 


FOR SALE 


SPEED REDUCERS 


New Link Belt 225 H.P. Type 
SW-12, Ratio 1-3.67. Agma serv- 
ice factor 1. 
Seven Available, Very 
Reasonable 


THE FINN EQUIPMENT CO. 


2525 Duck Creek Rd., Cincinnati 8, Ohio 
Phone—EAst 1125 
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see 
OVERHEAD CRANES V LV 

1733 N. 5th St. _ Phila, 22, Pa. | 


ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 
SLIP RING MOTORS—3 Ph., 60 Cy. SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 


Qn HP Volts Speed Make Qn. HP Volts Speed Make Type 
2 40 2200 Al ARY-28C 25 1140 West. CCL 
220° GE 1OC-5013*** | 1 30 220* 870 West. CS-646 
60 2200 1200 GE. MT-B-343 30 1160 West. CS-644 
550 570 G.E MTC-5546 50 2200 900 G.E. KT-346 
75 550 720 G.E MT- 50 220* 850 West. CCL 
7 220° 1750 West CI-653 C 75 2200 1750 West. Cs-76 si 
440° 575 G.E MTC-5352 100 =2200 495 Al-Ch. AN 
100 220® 1760 Al.-Ch. ARY-223BS | } 100 2200 580 G.E.  IK-15 
> «125 440° 1430 G.E 2 100 2200 500 West. CS-930-39 
550 GE IM-17 150 440* 580 West. CCL ey 
150 2300 490 West. CW-956A > 150 1800 Howell N-684 
2 200 550 600 G.E. IM-17 > 200 550% GE. KT-566S 
220/380 296 w t. CW-20-53-15 200 500 2950 West. 
400 550 Wes 1, 2300/4000 1 Cs—4-391D-12 
* Can be furnished either 220 or 440 volts, but | not be; furnished, ef either Ato volte, but 
hot both voltages. # Reconnectable for 440 volts. 


GENERAL MOTORS DIESEL ELECTRIC —————— 230 VOLT ADJUSTABLE SPEED D.C. MOTORS 


Qa. HP Ss Make Type 


G N ATI N G PL ANTS CRANE, MILL TYPE 230 VOLT—D.C. MOTORS | 10 14/2 


1 
P 5/7 600/1800 A-30 
50 or 60 cycle operation. 30 KW—127/220 volts, 2 0 90 West. K-4 10 (New) Be oA 200 on ay} 
60 cycle; or 25 KW—230/400 volts, 50 cycle. 1 35 500/1500 West.  SK-143 
4—100 KW MURPHY ME—650 2 (New) 60 GE. COM-1831A8 | 1 175 230/750 West K-220 
GENERATING PLANTS 4 65 450 G.E. Co- 2 375 350/500 G.E, MPC 
NEW AIR CIRCUIT BREAKERS (5) | 
6—60 KW GENERAL MOTORS VARIABLE VOLTAGE DRIVES (2) General Electric, 2 pole, Enclosed Manually ‘! 
40 HP, Reliance, Variable Voltage Drives, each Operated, Type AE-iB-Yi, 600 Volts, 60 } 
—40 uction M- antaneous 
50/60 cycle units, 127/220 volts at 60 cycles two auxiliary 5 KW generators and excite 1500 Amperes. 
, Frame olt, 
10—15 KW INTERNATIONAL HARVESTER DC Motor. NEW A.C. GENERATORS 
DIESEL ELECTRIC GENERATORS With full magnetic contro! providing Jog forward, 18—Leland, 2.5 KVA, 120 Volt, 1800 RPM, 60 
jog reverse, run, fast, slow, and stop, and motor cycle, Single Phase, Type AG, Frame 50, 
All units brand new and guaranteed. Operated fleld rheostat. Form BOWJH, Continuous, Self-Excited. 
Priced below market for quick sale. The above Listings Are Representative of Items Available for Prompt Shipment from Our A 


Warehouse. We Also — a Large Stock of ie yg heer Motors, Constant Speed DC Mot = 


| ELECTRIC GENERATOR & MOTOR CO. 


PHONE MO unt Vernon 8 - 9600 Facte HAMILTON AVE. E CLEVELAND 14, OHIO 


STEAM 
PUMPING ENGINES 


1—Snow 8MGD C&FW cr. Com. Opp. Type Cond. 
26x54x17x36, with waterworks type condenser. 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed” 


1—Sn 6 a. C&FW 
com, con 3—90,000# Bollers 575% Several 425# an urbo- Generators le 
1—Wort cre wheel LDG Meyer 4—100000# Boilers 275# K. Turbo: Generator Cond Condensing 
Valve gear, 1 MGD, size 14x28x9 4x18, 1—225000# Boiler 450% @ 350 
ndensin 
PUMP VALVES 928 HP. Saw. Bottere 2008 GE. Con Turbo Generator Condensing 
B 4— 600 H.-P. B. & W. 200# Boilers x . Co., Turbo-Generator Condensing 
irch Valves for ail types of reciprocating, 2— 600 H.P. Edge Moor 200% Stokers |—2000 W.E. & Co.. Turbo- Generator Con. 
ee ee 4— 500 H.P. Heine 200 Ib. Boilers 2 : Co., Turbo-Generator Condensing a 
BIRCH M Smaller Boilers and Fire Tube Boilers also Several 500 Kws. & ¥ Units. 
ANUFACTURING COMPANY Non-Condensing Turbos—300—500—750—and 1000 K. W. & Larger 
1523 Sedgwick St. Chicago, 10. Ill. CHARLES B. REARICK 30 CHURCH ST. NEW YORK 
FOR SALE FANS FOR SALE 
2—#7¥%-Turbo Conodial Multivane TRANSFORMER 
It Slight] New 750 KVA, 3 Phase 25 Cycles, 6930/- 
vo a 1g: Y Used). 3 individual . Fans—8 sq. ft. Outlet—Cap. 10,000 13860 Y—480 Volts. General Electric Type 
panes. Combined into ene ofl claminam to 30,000 F.P.M. Control Gates. 
ELECTRIC EQUIPMENT AND 
Cc. V. HUNT, INC. JOHNSON & HOEHLER ws. ENGINEERING CO. 
Ridgefield, New Jersey LANSDOWNE PENNA. 1730 Wazee Street Denver 2, Colorado j 


BOILERS AIR COMPRESSORS 


13—HRT boilers 93 HP each 140# 
2—3874 FT. CAP. Chicago Pneumatic 700 H.P. 
FOB cars 3 PH. 60 CY. 2300 V. Class OCE, Latest ’ 


2—HRT boilers 178 HP each 1504 


pressure complete with all Siting Type Practically New Air Compressors, | 
cars. 
Immediate Delive 
NATIONAL BOILER & EQUIPMENT CO. 
1509 South Senate Ave., Indianapolis 2, R. c. STANHOPE, INC. 
— oe 60 East 42nd St. New York 17, N. Y. 
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2526 Guardian Building, 


FOR SALE 


1—NEW TERRY Model C-2, 500-KW, 1800 RPM, Non- 
Condensing Turbine, 1754 p.,—5# Back Pressure, 
Serial No. 19036, Direct-Connected to: 


1—GENERAL ELECTRIC 500-KW. 80% P. F., 625 KVA, 
3-phase, 60-cycle, 240-480 or 2300 volts, 1800 RPM, 
GENERATOR, with a Direct-Connected 7%2-KW 
Exciter. Generator Serial No. 5,636,793. 


Turbine suitable WITHOUT CHANGES for maxi- 
mum conditions 2504 pressure, 500 degrees TT 
and 504 G. Back Pressure. 


ALL NEW IN 1944 AND NEVER USED! 


WALTER H. WILMS & COMPANY 


Detroit, 26, Mich. 


D. C. Steam Engine 
GENERATOR SETS 


125 vel, c- by Chuse cross compound 
17” x 28” H.P. 28” x 28’ L.P. 
250 K.W. 180 R.P.M., 125 volt, 
driven b Chuse 4 valve 20” x 24” 
Western Electric, 175 K.W. 180 R.P.M. 120 
volt driven by Ball—4 valve 18” x 24” 
Westinghouse, 125 K.W. 180 R.P.M. 120 
volt, driven by Chuse—4 valve 14” x 21” 


Contact: Julius Boehmer, Jr. 


RICE-STIX DRY GOODS CO. 
1000 Washington Ave., St. Louis 1, Mo. 


FOR SALE 


DIESEL 
GENERATING PLANT 


Consisting of: 
2—47 H. P. Ruston-Hornsby Diese 
235 Voll, phase A. C. 


Star Gene 
2—220 Volt ‘Fuel! Pumps 


Complete with switch beard and synchronizing 
equipment. This plant may be seen in operation. 
Can be run single er dual. Engines are V-belted 
to generators. 


SISCO DAIRY CO. 
CLIFTON, NEW JERSEY 


WIRE and CABLE 


BOUGHT AND SOLD 


@ Substantial | of new Insulated copper 
wire in all voltages and almost any constructions 
now available, 


Send us your inquiries or offerings—Lincoin 2958 


UNIVERSAL WIRE and CABLE CO. 
2110-32 No. Racine Ave. Chicago 14, tl. 


4—300 HP STERLING BOILERS 


Chain grate stokers, allowable pres- 

sure 150 lbs., good condition, immedi- 

ately available near Buffalo, New York. 
FS-273, Power 

330 West 42nd St., New York 18, N. Y. 


FOR SALE 
VILTER CORLISS 


165 HP STEAM ENGINE 
90 r.p.m. 1642" x 42", Flywheel is 14’ 
diameter. For particulars write 


P. O. Box 1106, Galveston, Texas 


National 


Electrica 


Construction Method 
Electrical Construction & Maintenance 
1 Merchandising 


CLASSIFIED ADVERTISING 


for bringing business needs or opportunities to the 
attention of men associated in administrative, execu- 
tive, management, sales and responsible technical, 
engineering and operating capacities with the indus- 
tries served by 


The SEARCHLIGHT SECTIONS of 


Air Transport 
American Machinist 


Factory Management and Maintenance 


Aviation Engineering 
Aviation News 

Bus Transport E & MJ Markets 
Business Week 

Chemical Engineering Food Industri 
Coal Age Power 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO.., INC. 


330 W. 42nd 8t., New York 18, N. Y. 


Welding 
For advertising rates or other information address: 
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: Electrical World 
‘ Electronics 
Record 

Mining Journal 
1eerin 
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PUMPS, ,, Moter & Steam Driven 


LeCourtenay 
1100 220’ Allis Chalmers Centrif 
1000 280° Diesel Driven Centrif. 
1500 100° Lawrence Centrif. 
1500 Westinghouse Centrif. 
1100 110’ Westinghouse Centrif. 
1000 81’ Worth Centrif 
700 250° Worthi nD Centrif. 
400 350’ Goulds Triplex 
175 350° Goulds Triplex 
175" 
orthington Rotary 
450 231° nney tary 
300 150’ Viking tary 
1000 460’ Knowles Fire Und. Steam 
800 350’ Blake-Knowles team 
750 460° Snow Fire Und. Steam 
300 I’ Gar Plunger 
Also arte selection various capaci 


pacities. 
. G. & STEAM DR. SETS 
K.W. Volts 


pe 
25 Green Eng. 220 D.w Belt Drive 
2 Gasoline Eng. 120 A.C Dir. Drive 
6} Gasoline Eng. 120 A.C. Dir. Drive 
17 Sturt Turbine 110 D.C. Direct Drive 


100 HP. Buda Diesel Engines 
D.C. MOTORS ALL SIZES 
100 Northwest 220 1756 
25 230 


Electromotor 230 340 


CONDENSATION RETURN UNITS 


Nash-Jenn Dump. Vac. Heat. 26000EDR 
Nash-Jenn Simp. Vac. Heat. 1600EDR 
Condensation Units, 100 to 250,000EDR 


AIR COMPRESSORS 


C.F.M. Pressure Make Ty 
850 100 Laidlaw or. dup 
150 Westinghouse Steam 
400 125 erican oriz 
350 0 Worthing Horiz. 
140 125 Curtis Vert. Dup 
28 Norwalk 
TURBO-CENTRIFUGAL BLOWERS 
2500 28 oz. Buffalo Motor dr. 
1300 16 oz. North American Motor dr. 
1100 16 oz. Fisher Motor dr. 
500 32 oz. Buffalo Motor dr. 
420 5602 Spencer Motor dr. 
400 1602 Moter dr 
250 16 02. lotor dr. 
50 oz. Bilimyre Belt dr. 
BLOWERS & EXHAUSTERS 
C.F.M. St. Pres. Make Type 
100 60000 7-5” Buffalo Various 
100 15000 }*~-16 oz. American Various 


HIGHEST PRICES PAID FOR YOUR IDLE EQUIPM 


SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES 


h 1750 
10 Crock. Wheel 110 925 
10 Weschge 110_ (1700 
| to 7; H.P. All Makes 


ROTARY PRESSURE BLOWERS 


C.F.M, Press Make T. 
4000 3 Ibs. Roots Belt dr. 
3000 3 Ibs Belt dr 
2000 3 lbs Sturt. Belt dr 
1000 3 Ibs. Belt dr 
500 3 Ibs. Roots Belt dr. 
110 15 Ibs. Beach R Belt dr. 
VACUUM PUMPS 
1000 15 in. Roots Belt dr 
350 27 in. Worth Belt dr. 
230 20 in. Nash r. 
100 h vac. Beach R r 
100 27 in. e Belt dr 
100 29 in. Devine Belt dr. 
100 20 in. Nash Direct dr. 
MOTORS (3 ph. 60 cy.) 
HP Make Volts Ss Ty 
150 West. 440 
100 Lin 220 1750 
G.E. 2300 1750 I 
50 220 CCL 
West. 220 5 cs 
30 Burke 220 1150 342 
G.E 220 870 Sliprg. 
20 Sliprg. 


Wagner 2 850 
Also 10 to 30 H.P., in All Makes 
STEAM ENGINES 
Turb. Cent. Bronse Pumps 


Steam Pumps—All sizes 
10°x10" Greenfield Vertical 
7"x7" Wickes Bros. Vertical 


1 to 40 H.P. Steam Turbines 


FOR SALE 
COMPRESSOR & GENERATOR 


ONE Ingersoll-Rand Cross-Compound Air 
Compressor, Class ORD-3, 125 lbs. steam 
pressure. Delivers approximately 2085 cu. 
ft. of air per minute at 105 lbs. 


ONE Ridgeway 4-Valve Corliss Unaflow 
Steam Engine rated 395 hp. at 125 lbs. 
steam pressure. Direct connected to 300 
K.V.A. Ridgeway Alternator, design No. 
283, 440 volts, 3 } heme, 60 cycle, 361 amps 
per termi lete with direct-con- 
nected exciter, ye switchboard, 
oil switches and Westinghouse voltage 


Above equipment is all in good condition 
and can be seen in at our plant 
until May Ist. 


VULCAN IRON WORKS 
WILKES-BARRE, PA. 


FOR SALE 


1—750 hp Hamilton Corliss high speed 
cross compound rolling mill type engine 
complete with rope drive, tension ear- 
riage tracks, pumps gauge board with 
instruments. 

1—330 hp Heinie water tube boiler, 188 
tubes complete with regular fittings, 
fixtures and stack. Also steel H sup- 
ports front and rear cross beams and 
U bolts for boiler suspension. 

Cen be seen in operation In North Texas. 

Available approximately May 1, 1947. 

P. O. Box 6331 Dallas 2, Texas 


FOR SALE 


DIESEL GENERATOR 


inder 240 HP Type Y VA 2 cycle Fair- 
=: = full Diesel direct connected to 220 
= AC generator with exciter, switchboard, all 
mplete. New type cylinders and heads. All in 
condition. 
ARDEN FARM DAIRY 
P. O. Box 363 Denver, 


Phone, 


2100 Ailer Ave. 


Name H.P. Ph. 
Westinghouse 5 3 
Westinghouse 5 1 130 8 
General Electric 15 1760 440 3 
Wagner Elec. 30 = 440 fA 220 80 3 
General Electric 20 3 
General Electric 5 1150 440 $0 3 
General Electric 25 1755 440 60 3 
Westinghouse 25 865 440 60 3 
Westinghouse 25 1160 440 60 3 
Westinghouse 25 1160 440 60 3 


FOR SALE Immediate Shipment From Stock 


MOTORS 


In excellent condition offered subject to prior sale. 


Westinghouse 15 1155 440 60 3 
Westinghouse 5 865 440 60 3 
General Electric 5 865 440 60 3 
Allis Chalmers 30 1760 440 60 8 
General Electric 25 1740 440 60 3 
General Electric 25 1740 440 60 3 
Westinghouse 50 690 440 60 3 
Westinghouse 75 700 440 60 3 
Westinghouse 75 700 440 60 3 
Westinghouse 60 690 440 60 3 
General Electric 30 865 440 60 3 


Wire, Write 


GLAZER STEEL CORPORATION 
Tel. 4-8601 


Knoxville, Tenn. 


FOR SALE 
COMPLETE 


STEAM-ELECTRIC 
GENERATING PLANT 


Now in Operation at Toledo, Ohio 


3—AMES UNIFLOW VERTICAL ENGINES 
with direct connected Crocker-Wheeler 
D.C. Generators 400-500 & 600 K.W. 2 
Wire, 250 Volts 
ERIE CITY CROSSDRUM W.T. BOILER 
514 H.P. with Detroit Multiple Retort 
Stoker 

3—SPRINGFIELD WATER TUBE BOILERS 
EA. 408 H.P. with Taylor underfeed 
Stokers 
ELLIOT DEAERATING FEEDWATER 
HEATER, 75,000 lbs. per hour 

3—CENTRIFUGAL BOILER FEED PUMPS 
190 G.P.M. 1—Motor Drive—2—Turbine 
Drive 
NASH—L-3 VACUUM PUMP, Turbine 
Drive, 200,000 Sq. Ft. E.D.R. 
FORCED AND INDUCED DRAFT FANS, 
BAILEY-REPUBLIC METERS and other 
Boiler-Engine Room Auxiliaries 


For Further Particulars Address 
FS-257, Power 
330 West 42nd St., New York, 18, N. Y. 


OPPORTUNITIES! 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list,... to 
APPARATUS EXCHANGE 


EBASCO SERVICES INCORPORATED 
Two Rector St. New York 6, N. Y. 


FOR SALE 
TWO SKINNER ENGINES, 


good running condition, one center crank and one 
side erank equipped with ae governor, 14” 
bore and 14” stroke, 280 RPM. The center crank 
machine is equipped with 10 Wolts, D.C., 75 KW, 
600 AMPS, Westinghouse generator. 


OLD POINDEXTER DISTILLERY 
1412 Heyburn Buliding Louisville, Kentucky 


FOR SALE 
BABCOCK AND WILCOX 


WATER TUBE BOILER 
450 HP, 160# pressure. 194 4"x20° tubes. 
Two steam drums. Write for particulars. 


P. O. Box 1106, Galveston, Texas 


FOR SALE 


625 KVA, 2400 V, 3 phase, 60 cycle, Weringhome 
geared turbine generating unit for 160 1 steam. 
Unit complete with jet condenser and AK 
=. Rheostats and generator panel. All in excel 
len for Designed for 
160 Ibs. steam preveure. $2,500 f.0.b. cars Oklahoma 
point. 


E. G. BURNLEY 
2044 N. W. 22d Street Oklahoma City 6, Oklahoma 
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Bartlett & Snow Co., C. O............. edy Valve Mfg. C 256 
Enterprise Engine & Foundry Co........ 287  Kennedy-Van Saun Mfg. & I 
Foster Wheeler Corp. ................ 20-21 ‘Lincoln Electric Ss 
Fyr-Feeder Spreader Stoker .......... _ ©  Liquidometer Corp. ° 8 
. 14g +Lumnite Div. Univ. Atlas Cement Co... 23 
Byers Con AL aq General Blectrie Co, 
(Apparatus Dept.) ............ 16-17, 127 Madden Co. P. 212 
Manhattan Rubber Div. Raybestos, Man- 
Canton Stoker 45 Gilmer Div., L. H. of U. S. Rubber Co... Mannin Maxwell & 282 
& Carbon Chemicals Corp....... 290 Globe Steel Tubes 193 Mansel Reethers Co.. 293 
30-31 Gelden-Andersen Valve Specialty Co.... 155 Marion Machine, Foundry & Supply Co 280 
* Goodyear Tire & Rubber Co........... 35 Marley Co 246 
275 Goulds Pumps, Inc..... 230 Mastow Pumps, Int. 
Cash Valve Mfg. Corp. A. W............ 286 Greene, Tweed & 
Chapman Valve Mfg. Co................ 145 Grinnell Co 3rd 
Chase Brass & Copper Co........... 241, 262 St 
ities Service Oil Co. ....... ietoiast 222 Gunite Concrete & Const. Co........ eee 212 Midwest Piping & Supply Co........... - 221 
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cus Superior Combustion Industries........ . 268 Wallace & Tiernan Products, Inc....... 
National Warren Steam Pump Co..............-. 240 

ational Airoil Burner Co............. 238) Watson-Stillman Co. 276 

National Aluminate Corp............... 1381 Taylor Forge & Pipe Works 264 Webster & Co., * 
National Supply Co. * Taylor Instrument Co’s................. Western Chemical 278 
National Valve & Mfg. Co............... 908 Mile. « Weston Electrical Instrument Corp...... * 
Michelson Oo., W. 20t Texas Co. ............ = 
Northern Equipment Co. .............. 135 Tidewater Associated Oil Co............ 261 Wiedeke Co., Gustav............-..+-55 * 
36-37 Timken Roller Bearing Co............. 125  Wileolene Mfg. Co. 280 
Nutmeg Chemical Co................... 198 Todd Shipyards Corp. Combustion Equip- Williams Gauge Co. ..............+-+55 212 
Oakite Products Inc.................... 199 Toledo Pipe Threading Machine Co..... Wing Mfg. Co. 
* ‘Tripp Metallic Packing Co.............. + Worthington Pump & Machinery Corp. 
Orr & Sembower, Inc.................. - * ‘Troy Engine & Machine Co............. 160 40, 50, 265 
Union Carbide & Carbon Corp.......167, 290 Malt Bales Ce. 206 
Penn. Salt Mfg. Co U. S. Gauge Div. American Machine & Yarnall-Waring Co........ ...24-25, 117, 154 
Philadelphia Gear Works, Inc.......... 51 * Youngstown Sheet & Tube Co. 165 
Pipe Fabrication Institute ............. 207 
Pittsburgh Piping & Equipment Co..... 269 *  TZallea Bros. & 148 
54-55 Vogt Machine Co., Henry.............. 159 Zernickow Co., 290 
Powers Regulator Co. 196 
‘ 
Preferred Utilities Mfg. Corp........... 249 
Quaker Rubber Corp, .............. coos B96 
Raybestos Manhattan, Inc........... 248, 273 
Reading, Pratt & Cady Div............. 283 SEARCHLIGHT SECTION 
Reliance Electric & Engrg Co....... ium 
Reliance Gauge Column Co............. 44 | iter ‘ 
je ub- SELLING OPPORTUNITIES 296 International Power Machinery Co........ 301 
296 Johnson & Assoc., Howard Blaine........ 325 
Copper & Brass, Inc............ 129 Aljon Diesel Co., 322, 324 Sirk Go. Wallace 317 
Richardson Scale Co. 194 American Air Compressor 322 298 
4 Stoker Corp. ...............+. - 96-97 Atlantic Transformers Co................ 323 Lysle Milling 298 
obins Conveyors, Inc. Div. of Hewitt ess 297 etropolitan Supply Co. inc. 

Rockbestos Products Co............... enjamin's For ichigan Lithographing 
= Berger Bros., Elec. Motors Inc............ 324 Midwest M Co 297 

Birch Manufacturing 327 Motor Power Co. of N. Y., Inc........... 324 
Roto Div. of Elliott Co.............. 195 a SG ee ae 322 National Boiler & Eq. Co..............-- 327 
Rust-Oleum Corp. 282 Brew, Woltman & Co, 317 327 

Brill ‘Equip. 316 Old "Colony Eq. 327 
Sarco Co 321, 329 Old Poindexter Distillery 329 

werman Bros, Imc...............00.0 210 Cohen Pump & Mchy. Co., Lou........ 320, 322 Philadelphia Transformer Co.............. 323 
Schutte & Koerting Co.................. onsolidated Products Co..............++ 326 ‘ower Plant Equip. Co., Inc...........+. 
Seovill Mfg Co Cornwell Chemical Corp...............- 298 Rearick, Charles 327 

Sinclair Refining Co................... . 238 Duquesne Electric & Mfg. Co............. 321 Schoonmaker, A, G............55 310, 31, 325 
Skinner Engine Co 218 Ebasco Services 329 Stetson, Jr., 298 

Oan Valve Co. .......0-0eeeeeeeeeees 143 Electric Apparatus Repair Co............ 326 Skinner Machinery Co...............0-.005 325 
Smith Refractories, Sanford C.......... . 290 Electric Equipment Co. .................. 325 Smith, A. E. & Lindstrom, L. O. B........ 326 
Smooth-On Mfg. Co. 295 Electric Equipment & Eng. Co............ 327 Stanhope, Inc., R. 
Socony-Vacuum Oil Co 141 Electric Generator & Motor Co.......... 327 Stanhope, L. 326 
Standard a Co. of Calif a First Elec. Motor Mchy. Co., Inc........... 312 Superior Equipment Co............-++..++ 329 
Fletcher Sales Co........ 326 Thompson Co., Inc., J. Parker........ 316, 323 
Standard Oil Co. of Ind. ......... - 151-152 329 Utilities Electrical Machinery 307 
Steel & Tu fazer Steel Corp... ollan ectric Eq. Co. 
Engrg & Mfg. Corp........... Greenville Utilities Comm................ 298 Wagner & Co., 319 

tickle Steam Specialties Co............ 158 317 Water & Light Commission. . 

ammond Co........ 182 Heat & Power Co. Inc.. 306 Wurth Electric Motor 324 
Struthers Wells Corp............... 128 Hemphill & Co., inc., J. L.. Zenith Transformer 326 
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AIRFIELD 


\ FITS YOUR COAL HANDLING 


STOKER 
HOODS 7] 


ELEVATOR 

CHUTES 

ELEVATOR 
& 

STORAGE 


SYSTEM 


© Here is a typical example of how the 
Fairfield system of coal handling met this 
boiler plant's needs. 


In this instance the coal is transported 
from the track hopper by a reciprocating 
feeder to a bucket elevator and through 
a bifurcated chute to the coal bunker. 


A flight feeder under the bunker delivers 
coal to another elevator inside boiler 
house. The coal is fed through chutes 
to the stokers which have large extension 
hoppers. 


This is only one of several Fairfield sys- 
tems for handling coal automatically 
from car to storage to stokers or pul- 
verizers. 


Your plant conditions—capacity desired 
—and investment required determine 
largely the type of equipment our engi- 
neers will suggest for your plant. 


Why not give us an opportunity to show 
you how to cut your coal and ash han- 
dling costs. Write for complete data. 


| 


320 CHICAGO AVE. + MARION, OHIO 


Eugincering 
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PREFABRICATED BY GRINNELL 


1000 a new high record in final steam 
temperature for public utilities — was specified in 
the new steam generating unit for the Missouri 
Avenue Station of the Atlantic City Electric Co. 

The fabrication of the Chrome-Moly Alloy Steel 
Piping for this high temperature — high pressure 
service called for a new high in metallurgical re- 
search and the development of superior welding, 
heat treating and bending procedures. 


Write for NEW booklet “Prefabricated Piping by Grinnell” 


GRINNELL COMPANY, INC. 
Executive offices, Providence 1, R. I. 
Branch warehouses in principal cities. 


Pipe Fabrication Plants: Cranston, R. IL. 
Atlanta, Ga.; Warren, Ohio. 


Grinnell’s modern pipe fabricating equipment includes this 
specially designed gas-fired radiant heat furnace, with full auto- 
matic temperature control, for heat treating high alloy steels. 


Special equipment such as heat treatment and 
bending furnaces with uniform temperature con- A 
trol and distribution is essential for the proper 
fabrication of this alloy piping. , 

As specialists in meeting the most exacting re- 
quirements of prefabricated piping for every pur- 
pose, Grinnell has the engineering and metallurgi- 
cal background and the shop facilities for han- 
dling any piping job. 


whenever PIPING is invotvepo 
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Bettered by 


Starts & Stope..... 


The primary function of any motor control is to prop- 
erly and safely start and stop electric motors. To this, 
the famous C-H “Vertical Contact’ design in the 
motor control brings trouble-free dependability. 


America’s millions of electric motors do every con- 
ceivable type of work from pumping water on farms 
to driving skillfully coordinated groups of machines 
in the most complex of industrial processes. Some 
of these motors, obviously, must be supervised and 
protected by elaborate and highly specialized con- 
trol systems. Others need only simple and relatively 
inexpensive control equipment. But it must be 
equally obvious that the performance of each motor 
is a vital matter regardless of its particular assign- 
ment, its size, or its cost . . . that 
dependable motor control is always 
a prime necessity. 

Cutler-Hammer Motor Control 


Precise speed control is vital. To this, such 
C-H engineeringachievementsas "Inductive 
Time Limit", “ac Dynamic "and “Ultraflex" 
electronic control bring practical perfection. 


Protects..... 


A basic responsibility of motor control is to 
safeguard motors from damaging over- 
loads. To this, the famous C-H “Eutectic 
Alloy" relay brings complete reliabilify. 


has won such universal preference because it is the 
product of not only the most extensive specialized 
motor control experience but the most intensive basic 
engineering. Many of the outstanding examples of 
Cutler-Hammer engineering leadership improve the 
fundamental functions of motor control. Motors are 
made to start and stop dependably. Speed control is 
accurate and uniformly reliable. Overload protection 
is both precise and positive. It pays to specify 
Cutler-Hammer Motor Control and refuse all sub- 
stitutes. CUTLER-HAMMER, Inc., 
1358 St. Paul Avenue, Milwaukee |, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 
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